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BIBLIOGRAPHY ON SHOCK WAVES IN SOLIDS

Prepared by:
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ABSTRACT: About 850 references arse given to books,
articles, and reports on theoretical and experimental
aspects of shocks in solids. The topics include computer
codss, composite media, and equations of state.
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I. INTRODUCTION

This collection consists of material examined by the author as
background for his work on the Amorphous Semiconductor Dsvices and the
Reentry Vehicle Materials Technology (REVMAT) tasks.

This is noi an exhaustive compendium on shock waves in solids; however,
the author's colleagues have found it extensive enough to be useful to them.
The strongest sections are those on computer codes ané waves in composite
materials., There are some conspicuous omissions: e.g., shock-induced phase
changes and dislocations are not coverad. ¥or extensive refsrences on
hypervelocity impact, see Kinslow's recent book (p. 16).

These references consist of books, journal articles, and laboratory
reports. This last catagory is rather incomplete; only those reports that
I have been able to obtain relatively easily and that have no distribution
limitations ars listed., Items with an AD or PB number may be obtained from
NTIS. The parenthetical remarks are mine except where they are enclosed in
quotation marks. The absence of remarks implies either that the title is
adequately descriptive or that I can't think of anything to say.

The format of the author index can bs readily discovered by the readsr.
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II, WAVES IN SOLIDS
A, Bibliographies

Stromer, P.R. "Shock Wave Propagation in Solids: An Annotated
Bibliography," Lockheed MSC Special Bibl. SB-63-31,
AD4194/49, 6lpp, Mar 1963.

Christman, D.R. "A Selected Bibliography on Dynamic Properties of
Materials," Geperal Motors Technical Center
MSL-70-06, DASA-2511, £D710823, 112pp, Jun 1970.

"Bibliography on High Pressure Research,™
High Pregsure Data Center, 574 Clark Library,
Brigham Young University, Provo, Uteh 84601.
(Volume V, 1972, is in six issuas.)
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¥Xolsky, H.

Murneghan, F.D.

Blake, F.G.,Jr.
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mvem, LQE.

Davies, R.M,

LR RO,

Deresiewicz, H.
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Drummond, W.E.
E Thowas, T.Y.
P Bowsher, J.H.

Morlend, L.W.

Mucgrave, M.J.P.
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B. Theory (before 1960)

"Energy Losses cf Sound Waves in Metels Due to
Scettering end Diffusion,”
J.Appl.Phys. 19:940-946 {1948).

fGraphical Anslysis of Impact of 3ers Stressed
Above the Elastic Range,"

I.Prenklin Inst. 248:15-48 & 113-142 (1949).
(Includss bibliogrsphy on impsct.)

%The Foundations of the Theory of Eissticity,® in
Proc. Sympogis Appl.kath. I. Kep-Linesr Fg@ in
Mecbanics of Continua (Am.Meth.Soc., 1949) pp 158-174.

Stress Weves in Solids (Clerenden, Oxford, 1953,
reprinted by Dover.)

rite Deformstion of en E%esiﬁ.c Solid
swile* K.Y., 1952 140; - {Rather unfavorably reviswed
by Trassdell in Bull.Am Matk.Soc. 58:577-9 (13}%)3

"Sphericel Weve Prepagetion in Solid Medis,”
J.Acoust.Soc.Am. 24:211-215 {1952).

f0n Longitudinel Plane Weves of Elsstic-Plastic Strain
in Soliids," J.Appl.Mech. 19:521-525 (1952).

®Flastic Weve Propsgation in s Bar of Msteriel
Exkhibiting a Strein Rete Effect,”
Quart.Appl.Nath. 8:405-411 (1951).

AStress Waves in Solids,® in G.X. Betchelor & R.M. Davies
(eds.) Surveys in Machanics (Cembridge, 1956) rp 64-138.

®Plsne Weves in & Thermoelastic Solig,"
J.Acoust.Soc.Am. 29:204-9 (1957).

"Multirle Shock Production,”

J.Appi.Phys. 28:996-1001 (1957).

(Shocks in solids with phese trensitions. Two compression
shecks erd a rerefection shock ere preduced.)

AThe Decey of Weves in Elastic Solids,"
J.¥ath.Mech. §:753-768 (1957).

B0a 'Flastic! Weves in Solids,™
Cen.J.Phys. 37:1017-35 (1959).

97he Propegstion of Flene Irrotetionel weves Through
en Elestoplastic Medium,"
Fhil.Trens.Roy.Soc.London 4251:341-383 (1959).

%The Propegetion of Elestic Waves in Crysisis snd
Cther Anisctropic Medis,®
Reports Prog.Pnys. XXI11:74-96 {1959).
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Waite, M.F.
Griffis, L.
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White, M.P.
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Lee, E.H.
Wolf, H.

Lee, E.R.
Tupper, S.J.

Davies, n.M.

Hezebroek, P.

Jordan’ D.W,

Lessen, M,

: Knomff, Lo
HacDenald, G.J.F.
Ericksen, J.L.

Timoshenko, 3.
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B. Theory {before 1960, cont!q)

"The Fropagation of Plasticity in Uniexisl Compression,"
J.Appl.Mech. 15:256-260 (1948).

"Or ihe Tmpect Behavior of & Meteriel With a Yield Point,®

J.2ppl.Mech. 16:39-52 (1949).

"Flastic-Weve Propagetion Effects in High-Spsed Testing,®

J.Appl.Mech. 18:379-386 (1551).

®Anelysis of Flastic Deformation in a Steel Cylinder
Striking e Rigid Target," J.Appl.Mech. 21:63-70 (1954).

#Stress Waves in Solids,"
hppl.Mach.Rev. 6:1-3 (1953). (Review article; 99 refs.)

"lastic Weves From a Finite Iine Scurce,®
Proc.Roy.Soc. 4294:38-65 (1966).

(The source is teken as the limit of an elongated
ellipsoid of revelution loaded on the inside with
a pressure that is a function of time.)

*The Stress Wave frcm & Finite, Cylindrical Explosive
Source,® J.Math.Mech. 11:503-551 (1962).

(A uniforn constant pressure is applied to a finite
length of an infinite cylinder. The elastic wave ic
calculated by a doutle Fourier integral technique.)

RThermoelastic Waves and Thermal Shock,"
J Mech.Pays.Solids 7:77-84 {1953). -U.Penna.-

"Attenuation cf Smell Ampiitude Stress Weves in Solids,"
Rev.Mod.Phys. 20:1178-92 (1958). -UCIA-

®0n the Propsgation of Waves in Isotrcpic Tncompressibie
Perfectly Elestic Haterisls,®
J.Rat.Mech Anal, 2:329-237 (1943).

"The Propagation of Weves in Elastic Solid Mcdium,®
Cbap‘;;er 12 of Theory of Elasticity (McGraw-Hill, N.Y.,
1934).
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B. Theory {con%'d;
H\lang, SQ’YQ

Davias, N.
Herymann, W.
et al
Truesdell, C.

Flevin, J.N.
Green, A.E.

Shewmon, P.G.
Zackay, V.P.
(eds.{

Chadwick, P.

Chedwick, P.

Duvell, G.E.

Harris, P.

Hueng, Y.K.
Davids, RN.

Kolsky, H.

Duvsll, G.E.
Fowles, G.R.

Miklowitz, J.
Jones, G.L.
Kobett, D.R.

Hopkins, H.G.

Band, W.
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1960-1963)

"Grephical Anslysis of the Formmstion of sShock Fronts
in Materisls," J.Mech.Phys.Solids 8:52-65 (19¢0;.

"Stress Wave Fropagation and Spaiiation in Uniaxial Strain,"

Mags.Inst.Teen. Technical Documsntary Report No.
ASD-TDR-62-399, AD288885, 125pp, Sep 1962.

"Generel aend Exesct Theory of Weves in Finite Elastic
Strein," Arch.Ret.Mech.hnal. 8:263-296 {1961)}.

"Plane Thermo-Elastic Waves ' . en Ini%tielly Stres '
Medium," J.Mech.Pbys.Sol*.: «.3/9-190 (1961). -Ki., C.-
(Small-emplitude waves in intinite body presiressed by
extension in all directions.)

Response_of Metels to High Velocity Defosmation
(Interscience, N.Y., 1961). (Metsllurgicel Socievy
Conference, Estes Perk, Colo., July 11-12, 196€0).

"On the Propugaticn of Thermoelastic Disturbences in Thin
Plates end Rods," J.Mech.Phys.Solids 10:99-109 (1962).

"Propagetion of Spherical Elastic-~-Flastic Disturbences
From an Expended Cavity,™
Quart.J.Mech.Appl.Math. X7:349-376 (1962).

"Shock Waves ia the Study of Solids,"
Appl.Mech,Revs. 15:849-854 (1962).

"Decey of Elastic Precursor Waves,"
J.Appl.Phys. 34:3405 (1963). -NOL-

"Shock Dynemics of Hypervelocity Impact of Metels,"
J.Frenklin Inst. 276:35-50 {1963). -S.Dak.St.r=1i.-
(Elementary snslysis.)

iStress Waves in Anelsstic Solids,"
J.Geophys.Res. 68:1193-% (1963). ~Brown U.-

"Shock Waves," in R.S. Bredley {ed.),

High gsure sics_sncé_Chemi 4

(Acedemic Press, N.Y., 1963) pp 209-291.

"Transient Weve Propsgetion in Elastic Rods snd Plates,?
J.Geophys.Res. 68:1190-2 (1963). -CIT-

"Interection of Elastic Weves in an lsotrovic Solid,"
J.Acous.Soc.Am. 35:5-10 (1963).

"Dynamic Anelastic Deformation of Metels,"
Appl.Mech.Revs. 24(6):417-431 (1961).

®Studies in the Theory of Suock Propagetior in Solids,®
J.Geophys.Pes. £5:695-71G {1560).




NOLTR T2-2Tk:

B. Theory (cont'd; 1960-1963)

Miklor itz 3 Je

Hill, R.

Truell, B.
Elbeum, C.

M, GsEo

®*Recent Developments in Elastic Wave Propagetion,®
Appl.Mech.Rev, 13:865-78 (1960). -CIT-
(Review article; 135 refs.)

®Acceleration Waves in Solids,”
J Mech.Phys.Solids 10:1-16 (1962).

¥High Frequency Ultrasonic Stress Waves in Solids,™
in S. Flfigge (ed.), Espdbuch & %g_gé,
Lkuptik 11 (Springer-Vsrlag, Berlin, 19%2) pp 153-258.
®Concepts of Shock Wave Propegation,™
Bull.Seism.Soc.Am. 52:869-893 (1962), -SRI~
(Tutorial articlz.)
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B, Thecry (cont'd;

Achenbech, J.D.

Hmis, P.
Greene, X.7,

Biand, D.R.

m‘m, J 000

Butcher, B.M.
Yunson, D.E.

Erignen, J.0.
Duvall, G.E.
Konstantinov, G.G.
Marchenxo, L.L.
Shkhinek, K.N.
Iindholm, U.S.
Dcshi, K.D.

Bland, D.R.

Al'tshuler, L.V.

¥cDowell, E.L.

Heyda, J.F.
Riney, T.D.
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1964~1965)

fApproximets Transient Solutions for the Coupled
Equations of Thermoelasticity,"
J.Acous,Soc.am. 36:10-18 (1964).,  ~NWU-

"Decey «f Elastic Waves in Solids with Dislocetions,®
J.fppl.Fhys. 35:2170-3 (1964). -NOL~

"Diletational Waves anfé Shocks in Large Displecement
Igentropic Dypamic Elasticity,"

J.Mech.Prys.Solids 12:245-267 (1964).

(Includes numericel solution for spherical tensile
explosion.)

"Elastoplastic Effects in the Attsnuetion of Shock Weves,"
Proc. Fourtk Sympos. Detonation 277-288 (1965}, -SRI~

"The influence of Mechanical Properties on Wave Propagetion
in Zlastic-Plastic Materisls,"
Proc, Fourth Sympos. Detonation 295-304 (1965). ~Sendie-

®*Elastoplasiicity end the Attenuation of Shock Weves,®
Proc. Ninth Midwestera Mech.Conf, 179-182 (1965). -SRI-

"Weve Propagetion in 2 Finite Elastoplastic Ber with
Longitudinal Impact,™ Combustion, Explosien, ard
Sheck Waves 1:39-42 {1965).

"wave Prorageticn in an Elastic Nonhomogenesous Ber of
Finite Leagth," J.Appl.Mech, Mar 1965, 135-142., -SWRI-
(Continuously varying mosulus of elasticity.)

"0n Shock Structure in a Soiid,"®
J.Inst.Maths.ipplics. 1:56-75 (1965). -U.Manch.-
(¥itk 2nd order comvectivs & dissipative effects.)

"Uss of Shock Waves in Nigh-Pressure Physics,®
Soviet Physics-Uspekhi 8:52-91 (1965).

"Devistoric Effects in High Intensity Stress Weves,"
IIT Res. Inst., AFWL-TR-65-15, AD620334, 76pp, Bug 1965.

fPesk Axial Pressures in Semi-Infinite Media Under
BEypervelocity Impect,™ GE Space Sci. Leb. RA4SD87,
Reprint No. 290, 46pp, Nov 1954.
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B. Theory {cont'd; 1964-1965)

Riney, T.D.
Heyda, J.F.

Chu, B .-‘T .

ireen, W.A.

Thurston, R.N.

Coleman, B.D.
Gurtin, M.E.
Herrera R., I.
Gylden, N.
Valanis, K.C.
Varley, E.

Wallace, D.C.

Varley, E.
Dunwoody, J.

"Hypervelocity Impact Calculations and Their Correlation

With Experiment," GE Space Sci. Lab., R&4SD64, AD6(6123,
53pp, Sep 1964.

"Finite Amplitude Waves in Incompressible Perfectly
Elastic Materials,” J.Mech.Fhys.Solids 12:45-57 (1964).

The Growth of Plane Discontinuities Propagating inte
a Hormogenecusly Deformed Elastic Material,™
Arch.Rat.Mech.Anal. 16:79-28 (1964).

"dave Propagation in Fluids and Normal Solids," in

W.P. Mason {ed.), Physical Acousticg, Volums I-Part A
(Academic Press, N.Y., 1964) pp 1-110.
(Small-smplitude waves.)

"Waves in Materizls w..th Memory,"

Arch.Rat.Nech.Anal. }G:1-19, 239-265, 266-298,
317-338 (1965).

"0On the Similerity Between Compregsible, Nonviscous Flows

in Metals," J.Appl.Phys. 36:2082 (1965).

"Propagation and ittenuation of Waves in Linear Visco-
elastic Solids,” J.Math.&Phys. 44:227-239 (1965).

"icceleration Fru.’s in Viscoelastie Materizls,"
Arch.Rat.Mech.ipgi. 19:215-225 (1965).

WLattice Iynamics and Eiasticity of Stressed Crystals,®
Rev.Mod.Pnys. 37:57-67 (1965). -Sandia-

"The Effect of Non-Linearity at an Acceleration Wave,*
J JMech.Phys.Solids 13:17-28 (1965).
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B, Theory (cont'd;

Ciifton, E.J,
Bodner, S-R.

Mehta, P.X.
Devids, N,

Pearson, J.C.

Teai, D.H.
Beckett, C.W,

Butcher, BM.
K&mes, C.H *

Doran, D.G.

Linde, R.X.

Colliins, 4H.D.

Zabebekhin, E.J1.
Simonenko, V.A.

Harris, P.

LCLTR 72-274

195¢)

"An Analysis of longitudinal Elestic-Plastic Pulse
Propagation,® J.ippl.Meck. 33:248-255 (1965).
{Long uniform tar loaded by short pulse a2t end.)

"% Direct Numerical Anelysis Method for Cylindrical and
Spherical Elastic Waves," £I12A J. 4:112-7 (19%6).
(See correcticns in AIAA J, G:1887-8 (1971).)

"Hydrodyn:emic Elastic Flastic Theory and Plene Shock
¥Waves in Metels," Picatinny Arsenal, ADS34i63C, 15pp,
Jun 1966. (4rperently frcm conference proceedings.)

Propagation in Cubic Lettices,"

es. 71:260i-3 {1966).

"Strain-ficte Effects in Metals,™
J.Appl.Pnys. 37:402-411 (1966), ~Szndis-

"Shock Effects in Solids,™ in Solid State Phvsics,
Advences in Peseerch sné ipplicetions, Volunes 19
{kcedemic Press, N.Y., 1265

f0ne-Dimensionel YNon-Lineer Weve Propegation in
Incorrressible Elestic Materiels,®
Guart.J.Mech.Appl.Math, XIN:250-228 (166).

"Discontinuitics of Shock Adisbets and the Non-Uniqueness
of Sofme Shock Compressions,®
Soviet Physice-JETP 25:876-7 (1967).

"Heak Shocks in Solids.¥ J.Acoust.Soc.Am. £0:226-% (1966).
{Burgers equation is used.)
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B. Theory (cont'd; 1967)

Fine, 4.0, "Cn Elastic~Plastic Wave Propegation,™
J.Franklin Inst. 283:203-213 (1967).
(Unloading waves,

lee, E.H. "insiysis of the Propsgation of Plane Elastic-FPlastic

Wierzbicki, T. Waves at Finite Strain,” J.Appl.Mech. 34:$31-6 (1967).
len, EH. "Pinite-Strain Elastic-FPlastic Theory with Applicaticn
Liv, D.T. to Plane-Wave anelysis," J.Appl.Phys. 38:19-27 (1967).

("In the generation of plene waves in metel pletes by
detonation of contact explosives, the rressures reached
can be sufficiently high to produce finite elestic and
E plestic strain componeris, end appreciable chenges in
tezperature dus to thermomechanical coupling effects. A
theory of elastic-plastic deformation is develcped to
inciude theses cornditions....")

Ak b

i

Collins, w.D. "The Propagetion end Interection of One-Dimensional Hon-
Lirear Weves in an Incompressible Isotropic Elastic Half-
Space,™ Quart.J.Mech.Appl.Math. 20:426-452 (1967).

T

Chou, P.C. "Solution of Cne-Dimensional Zlastic Wzve Provlems by the
Mortimer, I.W. Method of Charecteristics,™

E
-

J.kppl.Mech, 34:745-750 (3967).
(humericel integraticn; medium mey be nonhomogeneous.)

P . " (| P, T il il ) T “ T
T TR e

Surtin, M.E. "Extrinsically Induced Accelerstion Waves in Eiestic
Welsh, E.K. Sedies,® J.Acoust.Soc.tm. 41:1320-4 (1957).
Ctou, P.C. "lete~-Stage Equivelence in Cne-Dimensionel Impsact,®
B‘ms, B.Po Jo."ipPlo}‘HySQ 2§:553"560 (1%?).
(Method of characteristics calculations for eluminum and
copoer.) =
= Clifton, L.J. "A Difference Method for Plane Problems in Dynemic

Elasticity," Quert.Appl.Math. 23:97-11€ (1967).
(Seme es lex-Wendroff scheme for interior pointe.)
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B. Theory (cont'd; 1968)

Drerin, A.N. "rrocesses Occurring in Solids Under the Action of
Breusov, O.N. Powerful Shock Waves," Russ.Chem.Revs. 37:392-402 {1968).
(Effects of shear on reactions.)
i Francis, P.H. "Effect of Temperature Gradients on the Propagation of
Lindholm, U.S. Elastoplastic Waves,® J.Aoppl.Mech. Sep 1968, 441-3.
* Bert, C.W. "Some Strong Wave Problems in an Elastic Material With
Cumings, B.E. Microstructure,” General Research Corp., Santa Barbara,
GR-0434-1, &D680236, 58pp, Jun 1968.
Clifton, R.J. "The Blzstic-Flastic Boundary in One-Dimensional Wave
et al Proragation," Stanford Res.Inst., BRL-CR-9, AD674755,

10p;:, Feb 1968.

Nen, N. "Elustic-Plzstic Waves for Combined Stresses,m
Stanfcrd U., Dept. of Appl.Mech., Tech.Report 124,
AD678420, 8Lpp, Jul 1968. (For BHL).

Shieh, R.C. "hinalysis of Wavs Fropagation in a Nonlinear Strain-
Hardening Medium,” U.Celif. San Diego, DASA-2104,

i Jobdbch et B s

Grot, R.A. "Relativistic Theory of the Propagetion of Wave Fronts
in Non-Linear Elastic Keterials,”
int.J.Engg.Sci. 6:295-307 (1968). -Peru-
("Relations goneralizing the classical results of nonlinear
elasticity are derived for the exisience of wave fronts and
specific vesults for the wave velocity propagating along a
prircipal direction are given-for isotropic naterials.”
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Duvall, G.E.

Faccioli, E.
bng, A.4.-S,

Herrmamn, W.

Boley, B.A.
Hetnarski, R.B.

Gilman, J.J.
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B. Theory (cont'd; 1968)

“Shock Waves in Solids," in B.M. French & N.X. Short
(eds.), Shock Matamorphism of Natyral Materialg
(Mono Book Corp., Balbimors, 1968) pp 19-29.
{Introductory article.)

BA Discrete Eulerian Model of Spherieally Syrmetric
Compressible Madia,” J.Comput.Phys. 3:226-258 (1968].

"Basic Response Phenomenology and Analyticai Technigues,®
Sandia Labs. SC-R-68-178/, 46pp, Aug 1968.

(Intrcductory; reprinted from Proceedings of the X-Ray
Effects Conference, Vol. 1; Material Responsa, July 11-13,
1967 at Battelle Memorial Institute, Columbus, Ohio.)

"Propagaticn of Discontinuities in Closed Thermoelastic
Froblems," J.Appl.¥ech. 35:489-494 (1968).

"Dislocation Dynamics and the Response of Materisls to
Impact," Appl.Mech.Revs. ?.:767—-783 (1968).
(Review article; 8C refs.
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B. Theory (cont'd; 1969}

Chou, S.C.
et a1

Costantins, C.J.
Duv21l, G.E.
at al

Horis, X.

Manvi, R.
Duvall, G.E,
Lowell, S.C.

Miklowitz, J.(=d.)

¥orland, L.w.
Cex, A.D.

Naghdi, P.M.
Balaben, M.M.
“ireen, A.E.

"Siress-Wave Fropegation in 2 Class of ¥cnhcmogeneous
Elastic ¥edia,® AIAA J. 7:1710-6 (1969). -Asrg MMRC-

"Twc Dimansional wave Prcpegstion Through Kenlinear Hedia,®
J .Comput Pigs. 4:147-170 (1963)., -CCHY-

"Steady Shock Frefile in a Cre-Uimensional Lattice,"
J.Appl.Fhys. 40:3773-5 (1969). -Wash.St.U.-

"Rumerical Integration of Plane Elastic-Relaxing Plastic
Shock Waves by & Two-Step Method,”
J Aprl.Thys. 40:5368-73 (1969). -NCSU-

Ffinite Amplitude mng*tuﬁinal Waves in Lattices,
Int.J .Msch.Sci. 13:1-8 (1969). -Wash.5t.U.-
(Semi-infinite chsin of rass points with linear and
non-linear nearest neightor interaction.)

Wave tion Solidg (Am.Soc.Mech.Engrs., K.Y., 1669),

133pp, presenied at A8 Winter Annual Mtg., L.A., Nov 1999.

L. Kncpoff, "Elastic Wave Fropagation in a Wedge,"

J. Mikiowstz, ”analysis of Elastic Waveguides Involving
an Edge,"

R.A. Scott, *Transisnt Aniscironic ¥eves in Bounced
Elastic ¥edie,®

E.Verley,et al, "Moduleted Sizaple Waves: An Aprroach to
Attenuated Finitle Applitude Waves,”

E.H, Lee, "Scme Recently Developed Aspects of Plastic
Have 4nalysig,® -Itanford U.-

W. Herr—amnn, "Nonlinear Stress Waeves in Metals®,

"Existence and Uniqueness of Solutions to Uni-Axial
Blastic-Flastic Have In‘bﬂracl.;oﬂ,
Phil.Trens.Roy.Soc.London 4264(1154):2497-556 {1969).

Bicceleration Yaves in Elastic-Plastic Mzterials,®
U. Celif. Berkeley, AD695960, 44pj, 1969.
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Rausch, P.J.

Rausch, P.J.

Schuwartz, K.

Watsrston, R.J.

ise, B.H.

B. Theory {cont'd; 1969)

KOLTR 72-274

"The Effect of Heating Time on Thermaily Induced Stress
Waves," J.ipplMech. 36:350-2 {31963}, -fercspsce-

"Shock Propagation in & Strain.Xardsaning Msterial,®
J.ApplVecn. 26:122-8 (3369).
(Respcnse 0 nomuniform, instantansous internal heating.)

UGraghical #epresentation of Flane Eiastic Wave
Fropzgation in Flat Plates,®
J .Appl.Phys. 40:4503-6 (1969). -Frankford Arsenai-

"One-Dimensional Shock Waves and Accslerztion Fronts ix
Yon-Linear Viscoelsstic Materials," .
Quart.J.Mech.hopl.Math. XXI1:261-281 (1969).

"Elastic-Plastic Deformation at Pinite Strain,®
J.Appl.Mech. 36:1-5 (1969). -Stanford U.-
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B, Theory (cont'd; 1970)

Bumistcn, E.Z.
Chang, T.S.

Denyluk, HlT:
et al

Fowles, R.
Williexs, E.F.

Fowles, K.
Gillis, P.F.
Keliy, J.M.
Hevberstad, J.L.

Pestine, D.J.
O?Keeffe, D.J.

v =

Huang, Y.K.

Godumev, S.X.
Daribes, Z.A.
2zbrodin, A.V.
Kozin, N.S.

Bertholf, L.T.
Oliver, M.L.

fSome Ore-Dimensicnal Solutions of Reonlineer Waves of &
Fete-Sensitive, Elesstoplestic Msteriel,®

¥orth Cerclina Stete U., Raleigh, TR-T0-1, ALOCG921,
40pp, Jap 1970.

"4 Yote on Elestic-Plestic Flow,"

Quart.Arpl.¥eth., Cct 197G, pp 454-7. -U.Alberte-
("The plene plestic fiow of &n inccmpressible elestic
perfectiy-rlastic solid thet cbeys ike Miszes yield

con iticn and & properly invariari form of the Prendil-
Reuss ejuations is considared.)

®"Flene Stress Weve Propegetion in Solids,®
J.Appl.Phys. 41:360-3 (1970). -Wesh.St.U.- (Theoreiical.)

*Conservation Belstions for Sphericel end Cylindricel Sirzsss

Veves,® J.Arpl,Phys. 41:2740-1 {3970). -Physics Int'l-

*Thermal Effects in Shocks in Viscoplastic Solids,”
J.Mech.Prye.Solids 18:397~412 (1970;. -C.Kent.-

ZAxisyrmeetric Elestic Nave Propsgeticn in Bers Conieining
& Discontinuity,® Wesh.St.U. WSU-SDI~-70-C4, AT716547,

215pp, Sep 1970.

fTheoreticel Estimates of Elastic Relief Ueve Velccities
fer Meiels with Applicaiions to Al and Cu,™
J.Lrpl.Foys. 41:2743 (1970). -NOL-

"Seme Froblems oi Non-Lineaw Stress Yaves in Solids,®
iiet Arsensl WVT-703G, AD712991, 1épp, Jul 1970.

(Dynanic loading by exrlosive or impact.

iydrodrnaxic iffects in Ceiliding Solids,®
:517-339 (1970).

WO

"ipcroximete Analytic Dxpression for the Atlenuation
of & Trisngular Fressure Fulse with Distence,®
Sendie Lubs., SC-RR-69-596, SCpp, Fed 1970.

(¥umerical results are given for alumims:.)
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B, Theory (cont!a; 1970)

Kinslow, R.{ed.)  High-Velocity Tmpsct FPhenocmens (Acsdemic Press, K.Y., 1970).
AJJ. Cable, "Hypervelocity acceleretors,™ -AZDC-
X.L. Hickerson, 'Siress Wave Propagstion in Sclids,®
J.K. Dienes & J.M. ¥alsk, *Tzsory of Izpact: Some General
Principles end the Method of Zuierion Codss,® -Gulf Ga- :
J.N. Gehring,Jr., *Thecry of Impact in Thin Targsts znd
Shields and Correlstion with Expsriment,™

T.D. Rinay, "Fumericel Zvaluition of Eyperveliocity Impact '
Fhenomena, ™

W.J. Rae, “inelyticel Studies of Impeci~Generuted Shock
Fr.pegetion: Survey and Xew Results,® -CAl-

E.G. HcQueen, et a3, *The Equstica of State cf Selids
£ree Shock Wave Studies,® -IASL-

R.5. Fond & C.M.Gless, ™Hetellurgicel Cbserveticns and
Inergy rartitioning,*

J.4. Gebrinz, Jr., "mgireering Considerstions in
Hypervelccity Txzpzct®.

el

LA

Keksno, T. "Rumericel Computstion of the Shock Wave Diffracted by a
Circular Cylindrical Cavity in Zlastic-Fiastic Medis,®
Cold Regions Res. & Engg. Lab. CRREL-RR-279, AD702906,
27pp, den 1970.

(RIS A

I

W S

iepik, 8. the Propegation of Flane Sheck Weves in a Thick Flate,®
Arch.Vech.Stosovanei 22(5):571-583 {1970).
(Pressvre pulse of about 10D ¥bar is epplied to one surface
of an infinite plete: severel eprroximate sclutions arxe
carried out
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; - B. Trheory (cont'd; i971)

Ahrens, T.Jd.
. Urtiew, FP.A.

Chen, P.J.

K]

bl

Cren, P.J.
Gurtin, MK.E.

T
I

il
o

Zdwards, D.J.

Eriman, J.0.
e Horie, Y.
Huang, Y.K.

Mehta, P.K.
Davids, N.
Patel, H.T.

Hi RS

Raniecki, B.

I
A S T b

:
:
= £ Ting, T.C.T.
5 -
g .
E
= b ¥hitesides, J.L.
= E Yuan, S.9.
= )

Zzrexzbo, L.ZE.
Krasil'nikov, V.A.

"The Use of Shock Waves in tie Vepcrizstion of Metals,"
Lawrence Livermois lab. UCEL-51109, 46pp, Aug 1971

"One Dimsnsicral Shock Waves in Zlastiic Xon-Conductors,”
Arch.Rat.Mech.Anal. 17:350-362 {1971).

T2he Growth of Cne-Dimensional Shock ¥Waves in Zlasiic
Konconductors,” Int.J.30lids Structures 7:5-10 (1971).

"iccelerztion of Aluxminue Foils by Shocks in FR,"
Kaval Crdrance Leb. KOLTR 70-266, 2ipp, Mar 1571.
(WCNDY calculations and graphical solubions.)

"Adiabatic Theory of Plzne Steady Shock Profiles in
Solids,® J.ippl.Thys. 42:2925-33 (1971).

BInterrelationship 3etweer Acoustic end Shock-Hawe
Froperties of Solids,® J.Appl.Thys. 42:4084-5 (1971).

"Cazment on 'A Jirect Kumericel Analiysis Fethod for
Cylindrical and Spnericszl Blast Waves',®

A1aA 5. 9:1887-8 {1971).

(Corrections to previous erticle, A1a& J. 4:112 {1066).)

*7he Influence of Dynuz=ical Trermsl Expension on the
Propagation of Flane Elastin-Flastic Stress ¥ezves,”
Swart.Apol.Mein, Juldy 1971, 277-250.

"Visco-=2lisstic ¥aves by the Use of Wave-Trormt Theory,”
t.J . Non-Linear Mech. H:615-624 (1971).
(¥eak shcck structuwres; rste-iyce ¢iscoelastic maierials.)

"Eizgtic Shear ¥oculi and Crystal Stability at iiigh
e L % o 3 S

P and T, J.Geozhrs.Res. 76:1342-8 (i971).

N -

h

for ine elsestic

"Cn the Initisl Speed of Elastic-Flastic Boundaries in
ngitvdinal Wave Fropagation in a Rod,®

J.Appl.Mech. 38:441-7 (1971).

"¥iscous Effects on Hypervelocity Impaci,®
C .Appl.Thys. 42:41%6-9 (1971).
(2ne3¥tic solution; sgherical projectils & target.)

THonlinser Fhenczena in the Propageiicn of Elastic Haves

.

i T
- - o~ > _ 2 - L3 3z . = - - \
in Sclids,® Soviei Thysics-Uspekhi 13:778-797 {ig71}.
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B. Theory (cont'd; 1971}

Eenneks, BE.G.II *Reflection-Refraction of & Stress Wave et ¢ Flane
Bourdary Between Anzsotropic Media,™
Jq.S‘lcoust-SOCQ.qmo §;32]D-7 (1971)0 -Flaost:Uo“

Yang, J.C.S.

"Elagtic-Plestic Wave Cencellation in Energy-Absorbing
Materials,® AIAL J. 9:2451-2 (1971). -FOL-
{Mitigation by overtakiag of plestic wave by elastic waves.)

Walton, O.R. "A Wave Propagstion Model for Impulse Prediction,® H
Lswrence Rediation Lab. UCRL-51102, 17pp, Jul 1971.
(Melt-domineted blowoff impulse; eccustic wave model.) z
Caldirola, P. es of Hi e 1ty (Academic Press, N.Y., 1971). £
Knoepfel, H. Proc. Intern. Scheol of Physics, "Enrico Fermi®™, Course
(eds.) XIVIII. Includes:
G.E. Duvell 3Shock Waves in Condensed Media"

RN, Keeler & E.B. Royce, "Shock Waves in Condensed
Mecdias Experimentel Techniques®, "high-Pressure
Equations of State from Skock-Weve Data', etc.
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B. Theory (cont'd;

Pasgkin, A,
Dienes, G.J»

Johnson, J.N.

Chang, HOLO
Horie’ Y.

Nayfeh, A.H.
Nemat-Nesser, S.

el

TR
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1972)

"Molecular Dynamic Simulations of Shock Weves in a
Three-Dimensional Solid," J.Appl.thys. 43:1605-10
(1972). (lennard-Jones potential,

"Calculation of Plane-Weve Propagation in Anisotropic
Elastic-Plastic Solids," J.Appl.Phys. 43:207,~82 (1972).

"Anmlysis of Flane Shock Structures in 606-T6 Aluminum,"
JoAppl.Fhys. 43:3362-6 (1972).

"Perturbetion Solution for Growth of Nonlinear Shock
Waves in a Lattice,™ J.Appl.Phys. 43:4016-21 (1972).
(Cre-cimensionel lettice with velocity step applied

to the first mess,)

"Elastic Waves in Inhomogeneous Elastic Media,"
J.Appl.Mech. 39:696-702 (1972).
(VKB solution.)
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Pastine, D.J.
Piacesi, D.

Ruoff, A.L.

SRR

Pastine, D.J.

Urtiew, P.A.

O'Keeffe, D.J.

Prieto, F.E.
Renero, C.

G Prieto, F.E.
Renero, C.

Huang, Y.X.

Swen, G.W.
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1. Shock Velocity vs. Particle Velocity

NOLTR T2-2Th

"The Sxistence and Implicctions of Curvature in the Relation
Between Shock and Perticle Velocities for Metals,"
J .Phys.Chem.Solids 27:1783-92 (1966). NOL-

"Linear Shock-Velocity-Farticle-Velocity kelationship,*
J.Appl.Phys. 38:4976-80 (1967). -Cornell U.-
(Theoretical reason for the linear relaticnship.)

"Interpolation Formula for the Pelaticnship Between Shock
Velocity, ug, ard Farticle Velocity, up, in Solids,"
J .Appl.Fhys, 40:440-1 (1969). -NOL-

"Reflected Shock-Velccity-Farticle Velccity Relationship in
Solids," J.Appl.FPhys. 40:3962-7 (1969). -LRL-

"Effects of High Pressure on the Thermal Expansion of Solids
with a Linear Ug-u, .el tionship,"
J.Appl.Fhvs. 41:5101-2 (197C). -KOL-

WEsuation for the Shock Adiabat,"
J.Appl.thys. 41:3876-83 (1970). -U.Nac.Mexico-
(Discusses the guadratic Ug-uy relation. )

"Reduced Hugonicts," J.Appl.Fhys. 42:296-300 (1971).
(& cuadratic fit tc Ug vs ., is used and complex pressure
and complex cnx“press*.on are” introduced.)

"Shock-Wave Behavicr and Froperties of Solids,"
J.Appl.Phys. 42:3212-15 (1971).
(Suacratic Ug-u,, relaticn is used.

"A Theory for the Slope of the Shock-Wave Velccity Against
Particle Velocity Cuxve,®

J.Phys.D:Appl.Pays. 4 1077-82 (1971). -Wash.St.U.-
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2. Similarity Soiutions

R i L

Hunter, S.C. "Similarity Solution for the Rapid Uniform Expansion of
Crozier, R.J.M, a Spherical Cavity in a Compressible Elastic-Plastic
Sol3d," Quart.J.Appl.Math, XXI(4):467-486 (1968).
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Zabaoakhin, E.I. "Shock Waves in layered Systems,"
Soviet Physics-JETP 22:446-8 (1968).
(Periodic self-similarity.)

Taulbee, D.B. %Similarity Solutions to Some Nonlinear Impact Problems,"
Cozzarelli, F.A.  Int.J.Non-Linear Mech. §:27-43 (1971).
Dym, C.L.

x
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For background on similarity solutions, see:

Sedov, L.I, Similarity and Dimengional Methods in Mechanjcs
Academic Press, N.Y., 1959).
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C. Computer Codes

A basic background in finite difference methods is given in:

R.D. Richtmyer & K.W. Morton, Difference Methods for Initjal-Value
Problens, Second Editiop (Wiley, N.Y., 1967) 40C5pp.

A useful basic one- or two-space dimension Lagrangien finite-difference
computer <Tcgrem can be readily written from the equetions given by
Wilkins .p. 24). To such a basic program one can add features needed for
particular problems. =2Soms typical features are:

1) Automatic initial zoning to save labor when the problem is being set up.

2) Autoratic rezaning to allow most of the computational effort to be
concentrated in the region ¢ interest.

3) Slips lines {for 2-D flow) along which materials can slide along each
other,

4) Capability for creating internal voide (spalls) in accordance with
criteria based on tensile stress and strain rate.

5) Equations of state can reguire corsiderable experimental and theoretical
effort. TFhase changes, meli’ng, vaporization, and work-hardening, for
example, can be important. Part 11l of this report lists some sources
of theoretical and experimental information on equations of state.

1. FUFF

Barrett, W.H. "An Investigation of a Mixed-Phase Eguation of State for
the PUFF 66 Computer Code," AFIT Master's Thesis,
GIE/PH/71-1, 118pp, AD726992, Jun 1971,




2. WONDY

Herrmann, W.
Holzhauser, P.
Thompson, R.J.

Herrmann, ¥.

Lawrence, R.J.
. Mason, D.S.

ButCher, B.M s

Bekken, L.H.
Anderson, F.D.

Erkman, J.0.
Edwards, D.J.

NCLTR 72-274

"4CNDY - A Computer Program for Calculating Froblems
of Motion in One Dimension,"
Sandia Corp. SC~RR-66-601, 140pp, Feb 1967.

#Strain Hardening and Strain Rate in One-Dimensional
Wave Fropagation Calculations,"

Sandia Labs. SC-RR-70-471, 115pp, Nev 1970.

{A subroutine for WGNDY is included.)

"Numerical Technigues for One-Dimensicnal Rate-Dependent
Porous Katerial Compaction Celculations,®

Sandia Labs. SC-RR-710112, élpp, Apr 1971.

(Subroutine for WONDY code.)

"4in Eguation-of-State Handbook (Conversion Reletions
Between the WONDY/TOODY and the PUFF/X0/HEMP Classes
of Shock Wave Propagation Computer Codes,”
Sandia Labs. SCL-DR-68-123, 54pp, Jen 1969.
(Includes tabdles of data for 40 materials.)

"Computer Code for Celculating One-Dimensional Fliow,®
Naval Ordnance Laboratory NOLTR 68-160, AD$S1377, 1lpp,
Nov 1968. (Remorts acguisition of WONDY cede.)
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3. TOODY
’ Thorne, B.J. "TOODY -~ A Computer Frogram for Calculeting Problems of
g Herrmann, W, ¥otion in Two Dimensions,™
T Sandia Labs. SC-RR-66-602, 166pp, Jui 1967.
,: Bertholf, L.D. "TOODY II -~ A Computer Program for Two-Dimensional Wave
= Benzlay, 3.E. Propagation," Sandia Labs. SC-RR-68-41, 262pp, Nov 1968,
f Benzley, S.E. "T00DY II-A, 4 Computer Program for Two Dimensional Wave
E: Bertholf, L.D. Pro;:aganon," Sandia Labs. SC-DR-A9-516, 153pp, Nov 1969.
R Clark, G.E. (CDC 6600 FORTRAN version.)
(= E
; Bertholf, L.D. "Axisymmetric Elastic-Flastic Wave Propagation in
R Karnes, C.H. 6061-T6 Alumimm Bars of Finite Length,"
s J.Appl.Mecn. 36:533-541 (1969). -Sandia-
B (End-on impact of two identical aluminum bars is studied
== experi imentally and calculated with the TONDY code.)
2 4. K5 and HEMP
' Wilkins, M.L. "Caiculation of Elastic-Plastic Fiow," in B.2lder et al
= (eds.), kethodg in C om utat onal icg, Yoigme 3,
= Pundamental Method 3 3
SH (&cedemic Press, K Y., 1964) op 211-263.
(&4 1-D code and the 2-D HEMF code are described.)
Wilkins, K.L. iCalculation of Elastic-Plastic Flow,"
= Lawrence Radiation Lab. UCRL-7322, Rev. 1, 97pp, Jan 1969.
B Wilkins, M.L. WFinite Difference Schems for Calculating Problems in
Two Space Dimensions and Time,*"
3 .Comput. Fhys. 5:406-414 (1970). -LHL-
= Giroux, E.D. MEMP User's Manual,"
- Lawrence Livermore Lab. UCRL-51079, 204pp, Jun 1971.
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5. EIK §
-} Christensen, D.  "ELK 40: Prediction Calculations of Ground Motion for 3
Distant Plain, Event 6," Physics International Co.,
= . DASA-2471, AD707802, 89pp, Dec 1969.

(ELK code calculations of cratering from 100-ton TNT
sphere tangent to ground surface.)

A G T R s

TRt

Maxwell, D.E. "Hypervelocity Impact Cratering Calculations,®
- Moises, H. Physics International Co., NASA~CR-115350, N72-16248,

213pp, Jan 1971. (ELK celcs., basalt, soil.)

W R

e

; " i
it Bt L

6.20C

Butkovich, T.R. ®*Calculation of tha Shock Wave from an Underground
Nuclear Explosion in Granite,®
J.Geophys.Res. 70:885-892 (1965). ~IRL-
(New SOC computer code is used.)

Holser, F. *Measurements and Cslcuiations of Peek Shock-Wave
Parsmeters from Underground Nucler Detonastions,®
J.Geophys.Res., 70:893-905 (1965). -IRL-
(Results from several explosions are given.
The celculations use the SOC code.)
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1 7. ISR
E ¥aenchen, G. "The TENSOR Code," in B.Alder ot al (eds.), Methods in
% Sack, S. Computationel Physics, Vcl. 3, Fundamente] Methods ip

drodynsmics (Acedemic Press, N.Y., 1964) pp 181-210.
Computer piogram ior 2-D elastic-plastic flow.)

.

[
T T e
A A

25

e H‘n‘s(

§




NOLTR 72-27.,

8. MCDIT
Burng, B.P. #MCDIT 1. 4 Computer Code for One-Dimensional Impact
Problems,” Drexsl Inst. Tech. Report No. 125-11,
AD665815, 36pp, Dec 1967. (Method of characteristics).
Shen, S. "4 Method of Characteristics Code for Energy Deposition
Chou, P.C. Calculations (MCDIT 3)," Drexsl U., Drexel-125-15,
BRL-CR-36, AD724734, 97pp, Mar 1971.
9. HELP
: Hageman, L.J. ¥HELP, A Multi-Material Eulerien Frogram for Compressible
= Welsh, J.M. Fluid and Flastic-Flastic Flows in Two Space Dimensions
and Time, Volume I," Systems Science & Software 3SR-350-
Hageman, L.J. ",..Volume II., FORTRAN Listing of HELP,"
] Welsh, J.M. Systems Sclience & Software 3SR-350-Vol. 2,
3 BRL-CR-39-Vol. 2, AD726460, 122pp, May 1971.
Hageman, L.J. "HELP Code Solutions to Two Test Problams in Armor
Walsh, J.M. Pfenetration,™ Systems Science & Softwere 3SR-201,
10. Electron deposition (for initial-condition calculations for impulsive
= electron~beam loading of solids)
i Berger, M.J. "Monte Carlo Calculation of the Pensetration and Diffusion
of Fast Charged Particles,® in B.Alder, et &l (eds.),
Methods jn Computationsl ics, V , Statistical
ysics (Academic Press, N.Y., 1963) pp 135-215. :
%B&sis of the ZEERA code.)
Buxton, L.D. ®The Electron Transport Computer Code ZEERA 1,

Harry Diamond Lebs., HDL-TR-1536, 2lpp, Jun 1971.
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11. Varjous codes

Herrmann, W.
Jones, A.H.
kr:y, J‘HQ

Herrmann, W,

Mader, C.L.

Mader, C.L.
Gege, W.R.

Petschek, A.G.
Hanson, M.B.

Johnson, J.N,
Band, W.
Barker, L.M.

Barr, G.W.

Young’ E. G‘

Butcher, B.M.

Erkmen, J.0.

Holzer, F.

"The Inclusion of Material Strength in Hydrodynamic
Celculetions,? MIT, AFSWC-TDR-63-12, AD410386, 9lpp,
Apr 1963.

®A Legrengien Finite Difference Method for Two-
Dimensionel kotion Including Materiel Strength,®
AFWL-TR-64-107, AD609523, 107pp, Nov 1964.

®COne-Dimensional Elastic-Plestic Calculations for
Aluminum,® Los Alsmos Sei. Lab. L2-3678, Feb 1967.

®FORTHAN SIN - A One-Dimersional Hydrodynemic Code for
Protlems Which Include Chemicel Reactions, Elastic-
Plestic Flow, Spelling, and Phase Transitions,"

Los Alsmos Sci.leb. L&-3720, Mey 1967.

"Difference Equations for Two-Dimensional Flastic
Flow,” J.Comput.Phys., 3:3C7-321 (1968). (TEMS ccde.)

"Investigetion of Precursor Decay in Iron by the
Artificial Viscosity Method,™
J.Appl.Pnys. 38:1578-85 (1967). -WSU-

"SWAP-9: An Improved Stress Wave Aralyzing Prog am,®
Sandia Labs. SC-RR-69-233, 18lpp, Aug 1969.
(Uses wethod of cherscteristics.)

"MAT2D: A Flane-Stress Material Model for an Elasstic-
Plastic Anisotropic Strein-Hardening Materiel,®
Sendia Labs. SC-RP-69-656, 74pp, Jan 1970.

(Model consists of elastic-perfectly plastic elements
arrenged in parellel.)

"4 Computer Program, SRATE, for the Study of Strain-Rate
Sensitive Siress Wave Fropagation. Part I,"

Sandia Corp. SC-RR-65-208, 54pp, Sep 1966.

{Method of characteristics.)

*Explosively Induced Ncnuniform Oblique Shocks,®
Phys.Fluids 1:535-540 (1958).
(Method of cheracteristics for Al and Cu.)

"Calculation of Seismic Source Mechenisms,"
Proc.Foy.Soc. 2290:408-429 (1966).
{One-dimensional computer code celculations of
underground micleer detonations.)
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11. Variouys codes {cont'd)

Riney, T.D. "Theoretical Hypervelocity Impact Caleulatiocns Using
the FICWICK Code," GE Space Sci. Lab. R64SD13,
Reprint Ko. 245, 73pp, Feb 1964.

Dienes, J.K. "The Theory of Hypervelocity Impact,”
General Dynamics, San Diego, GA-6509, Annval Status
Report, AD617540, 124pp, Jun 1965.
(Mainly on code development.

Cannon, E.T. "Theoretical and Experimentel Study of Low-Velocity
Penetration Fhenomena,!" Uteh Res. & iev. Co. (for ARFA),
AD646457, 152pp, Aug 1966,
(PIF code with no grid.)

Kreyennagen, K.N. "Ballistic Limit Determination in Impacts on Muiti-

Wagner, M.H., material Laminated Targets," AIAA J. 8:2147-51 (1970).
Fiechocki, J.J. {Two-dimensicnal elastic-plastic calculations with the
Bjork, R.L. SHAFE code.) -SHI-

Rosenblati, M, "Numerical Calculations of Hypervelocity Impact Crater

Forzation in Hard and Soft Aluminum Alloys,”

Shock Hydrodynamics, Inc., ARML-TR-70-254, AD721468,
Feb 1971.

(Eulerian 2-D STEEP code ecalculations for 4 and 7 km/sec
Al spheres onto 1100-0 and 7075-T6 Al alloys.)
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11. Various codes (cont'd)

Rogenblatt, M.
Pischocki; J.J.

Costantino, C.J.

Wachowski, 2.

Collend, R.W.
Reingold, E.M.
Robinson, K.R.
Wachowskl, A.

Ang. AB.-S.
Rainer, J.H.

Sameh, A.H.

NOLIR 72-274

#Cratering and Svrface Waves Ceused by Detonation of
a Small Explosive in Aluniaum,®

Shock Hydrodynamics, Inc. SH-6135-¥C, DASA-2495,
AD708734, 78pp, Apr 1970. {(SHEP calculations.)

"Stress Waves in Layered Arbitrary Media. SLAM Code
Free-Fieid Study, Vol. I,"

IIT Res.Inst., SAMSO-TR-68-181-Vol. I, ADR40134,

21ipp, Jul 1968,

u, .. Vel. I, Appendix," ADB40135, 424pp, Jul 1968.

n .. Vol. II. Computer Frogram Descripticn of Honlinear
SLAM Code,™ 4DR40136, 419pp, Jul 1968.

n_ . Vol. III. SLAM Code {Version 3) and VISA Nodifica-
ticns,” AD840137, 233pp, Jul 1968,
(Response of buried structures to nuclear attack.)

n_ .. Vol. IV. Auxiliary Programs,®
ADR/0138, 273pp, Jul 1968.

nptgital Caleuletion of Axdisymmetric Elastic-Flastic
Grownd Moticns from Nuclear Bursts, -J. Illirois,
AFWL-TR-65-115, ADL75L98, 226pp, Nov 1565.

"4 Discrete-Variasble Appmaci. for Elastic-Flastic
Wave Moticns in Layered Solixisj“

J .Comput.Fhys. £:343-368 {1971 JiI31.
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1i. Yarjous codes {cont'd)

Gerg, S-K.

Diznes, J.K.

Walsh, J.M.
Evans, M.W.
Dienes, J.K.

Dienes, J.XK.
Evsus, M.W,
Hzgeman, L.
Dieres, J.K.
Hageman, L.

Thorne, B.d.
Dehlgren, D.A.

Rinsy, T.D.

Rossnblett, M,

Kreyenkagen, K.

Welsh, J.M.
et al

*Wave Propagation Effects in a Fluid-Saturated Forous
Solid," J.Geophys.Res. 7&:7947-62 (1971). ~SSS-
(TINC code is used; finite difference equations are
given.)

¥in Eulerian Method for Calculating Strength Dependent
Daformation. ZXsrt Coe. A Derivation for the Flew
Equations for Strength Dependent Deformation,®

Gulf Gensral Atcmic GAMD-8497 2t One, AD678565,

i6pp, Feb 1968,

", .. Part Two, Description of the Finite Difference
Equetions,® Gulf Seneral Atomic GAMD-8497 Pt 2,
AD678566, 3ipp, Feb 1968.

A ATt A

®... Part Three. The FORTRAN IV Program &nd Instructions
for Its Use," Gulf General Atcmic GAMD-8B497 Pt 3,
AD6785%7, 159pp, Feb 1968,

I

... Addendun to Report on the OIL-RPM Computer Code,"
Gulf (eneral Atomic GAMD-8497 Add., ADS73568. 29pp,
Feb 1958,

"A Comperison of Numsrical Teckniques for Wave Propagetiocn
Problens in Solids,”

Sendie Lebs. SC-R&-T70-571, 21lpp, Hov 2371,

{The Lex-Yendrcif 2-step method, the Richtmyer-

ven Keumann, the Godunov, and the Welsh implicit

mettode ere compared cn seven 1-D test probiems.)

i AN A S RSl b

¥Behevior of Ketals During Eyper Velocity Impact Cratering,”
in S. Ostrach and R.E. Scanien, Dgvelopments ip Mschenics,
Volurs= 2, Peri. 2, Solid Mechapics, Proc. Eighth Micwestern
Meckanics Confevence, Case Inst.Tech., 2pr, 1963

{Pergeoon, F.Y., 1955} pp 419-445.

(PICWICK code; based on PIG.)

ik

PAnalyticel Study of Debris Clouds Formed by Hypervelocity

Imcacts on Thin Fletes,® Shock Hydrodynemics, Inc.,

ARPVI-TR-€8-266, 146pp, AD683055, Dec 1968,

(2-D Eulerien STEEP code; sphericel projectiles.) .

"Summery Report on the Theory of Hypervelocity Impact,®

Gensral Atomic GH-5119, AW4362751, 66pp, Me= 1964.
(Centinuous Bulerian code is used.)

30



1. Bars

Chree, C.

Hopkinson, B.

Landon, J.W.
Quinney, H.

Donnell, L.H.
Beneroft, D.

DeJukasz, K.J.

Taylor, G.I.

Pipes, L.A.

Hudson, G.E.

Brucimer, R.E.

Fehr, R.U.
Parxer, E.R.
DeMicheal, D.J.

Duwes, P.E.
Clark, D.S.
White, M.P.
- G!‘f'.ffiS, Ln
Pavies, E.M.

D. Special Configurations and Effscis

*The Boustions of an Isotropic Elastic Solid in Folar
and Cylindricsl Co-ordinates, treir Solution ard
Application," Trens.Cemb.Phil.Soc. XIV:250-369 (1883).

74 Methed of "ﬁasuring ihe Pressure Froduced in the
Detonatior of Higk Explosives or by the Impact of
Bullets,” Fhil.Trans.Roy.Soc. A213:437-456 (1S14).
(1ntroduction of the Hopkinsor pressure ber.)

"Experiments with ine Hopkinson Fressure Bar,®

Proc.Roy.Soc. 103:522-643 (1923).

"Longitudinal Wave Trensumission and Impact,” Trans.Am.
Soc.Ergrs. 52:153-167 {i930). {J heory) -U.Mich.-

n"The Vslocity of Longitudinal Waves in Cylindrical Bers,”
Fhys.Rev. 53:588-593 (1941). (Theory.)

"Graphical Analysis of Impact of Elastic Bers,®
J.Appl.Mech. 9:A122-8 (1942).

"The Flastic Wave in a ¥irs Extended by en Impact Lozd,®
British Officiel Report RC329, 1942. FReproduced in:

G.X. Batchelor {ed.), The Scientific Paperg of Sir

G.I. Teylor, ¥oi, 1 (Cewbridge U. Press, 1953) pp 467-479.

"The Operational Theory of Longitudinel Impect,”
J.Appl.Phys. 13:503-511 {1942).

TDispersion of Elastic Weves in Sclid Circuler Cylinders,”
Fhys.Rev. 63:46-51 (1943). -Browm U.-

"Grerhical Anelysis of impact of Elastic Bars,®
.a})‘,ﬂ. Fech. 33.:;—11.3. l.u.p (1914-3,.

MVeasurerent of Dynemic Stress and Strein in Tensile
Test Specizens,” .
J.Lppl.Mech. 11:465-271 (1944).

"An Sxperimental Study of the Propegstion of Flastic
Deformation Urder Conditicns of Longitudirai Irwast,®
Proc.Axm.Soc.Testing Mtris. 47:502-532 (1S47).

"The Permenent Strain in a Uniform Ber Due to Longitudinsl
Tmpact,” J.Appl.Fech. 14:4337-4343 (1947).

FA Uritical Siudy of '&5‘- HEopkinscn Fressure Ber,”
Phil.Trens.Roy.Sos. :1375-457 {1548). -U.Cemb.-
(S.:perimcot &nd theory.)
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1. Bars (cont'd)

DeJuhasz, K.J.

Hughes, D.S.
Pondrom, W.L.
Mizs, R.L.

Kérmin, T.von
Duwes; P.

#Malvern, L.E.

Malvern, I..B.

Campoell, J.D.

Rubin, R.J.

Kolsky, H.

Curtis, C.W.

Tu, L.Y,
Brennan, J.XK.
Saver, J.A.

Davies, R.M.

Miklowiiz, J.

Skalak, E.

HOLTR 72-27k

"Graphical Analysis of Impact of Bars Stressed Above
the Elastic Range,"
J.Franklin Inst. 248:15-48 & 113-142 (1949).

"Transmission of Elastic Pulses in Metai Rods,"
Phys.Rev. 759:1552-6 (1949). -U.Texas-

{Transmission time messurements; steel, aluminum, brass,
lucite. Single input pulse gives several pulses at the
otker end of the rod.)

"The Propagetion of Flastic Deformation in Solids,®
J.Appl.Phys. 21:987-994 (1350).
(Longitudinal impact at end of cylindrical bar.)

"Plastic Wave Propagetion in a Bar of Material Exhibiting
a Strain Rate Effect," Guart.Appl.Math. 8:405-411 (1951).

"The Propagation of Longitudinal Waves of Flastic Deform-
ation in e Bar of Material Exhititing a Strain-Rate Effect,®
J.Appl.Mech. 18:203-8 (1951).

"in Investigation of the Flastic Rehaviour of Metal Rods
Subjected to Longitudinal impact,®
J .Moch. Phys.Solids 1:113-123 (1953).

"Propagation of longitudinel Deformation Waves in a Pre-
stressed Rod of ralerial Exhibiiing a Strain-Rate Effeat,"
J.Ahppl.Phys. 25:528-536 (1954).

"The Fropagation of Longitudinal Elastic Waves Alcng
Cylindrical Pars,™ Phil.Fag. 45:722-726 (1954).
{Theory and experiments.)

"Sacond Fode Vibrations of the Pochhammer-Chree Frequency
Equation," J.appl.Phys. 25:928 (1954).
(Experiments with step pressure on bar end.)

"Dispersion of Ultrasonic Pulse Velocity in Cylindrical
Rods," J.Acoust.Soc.Am. Z7:550-5 (1955).
(Experiments.)

"Stress Waves in Solids," Brit.J.Appl.Fhys. 7:203-9 (1956).
(Mostly or Hepkinson's pressure bar.)

"The Propegetion of Compressional Waves in a Dispersive
Elastic Rod. Part I—Results From the Theory,"
J.Appl.Mech. 24:231-9 (1657). (Mindlin-Herrmenn tkeory.)

9Llongitudinal Impact of a Semi-Infinite Circular Elastic

Bar," J.Appl.Mech. 24:59-64 (1957). -Columbia U.-
(Lirvar elasticity and double-integral ttansforms.)

32
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1. Bars (cont'd)

Miklowitz, J.

Nisewanger, C.R.

Folk, R.
Fox, G.
Shook, C.A.
Curtis, C.W.

Fox, G.
Curtis, C.W,

Chadwick, P.

Miklowitz, J.

Kaul, R.X.
McCoy, J.J.

Lubliner, J.

Arenz, R.J.

NOLTR 72-27h

"The Propagation of Compressional Waveg in a Dispersive
Elastic Rod., Part Il--Experimental Results and Comparison
with Theory," J.Appl.Mech. 24:240-4 {1957).

(300 psi step applied to 24S-T Al alloy rod.)

"Blasvic Strzin Producesd by Sudden Application of Pressure
to One End of a Cylindricel Bar. I. Theory,"

J .Acoust.Soc.Am. 30:552-8 (1958). -Lehigh U.-

(Double transform calcuvletion.)

"Elastic Strain Produced by Sudden Application of Pressure
to One &nd of a Cyiindrical Bar. II, Experimental
Observations,” J.Acoust.Soc.Am. 30:559-563 {1958).
(Magnesium tar loaded with about 45 psi.)

"On the Propagation of Thermoelastic Disturbances in Thin
Plates and Rods," J.Nech.Phys.Solids 10:99-109 (1962).

"Transient Wave Propasgation in Eiasiic Rods and Plates,"
J .Geophys.Res. 68:1190-2 (1963). -CIT-

"Propagation of Axisymmetric Waves in a Circular Semi-
infinite Elastic Rod," J.Acoust.Soc.Am. 36:653-660 (1954).
(Uses Mindlin-McNiven approx. to Pochhammer's theory.)

"A Generalized Theory of Strazin-Rate-Dependent Plastic
Wave Propagation in Bars,®
J Mech.Phys.Sclids 12:59-65 (1964).

"Uniaxial Wave Propagation in Realistic Viscuelastic
Materials," J.Appl.Mech. 31:17-21 (1964).

(Rod with st2p load on wnd; extension of Schanery
collocation inversion method to dynamic cases.:

Kongtantinov, G.G. "Wave Propagation in a Finiie Elastoplastic Bar with
Marchenko, L.L. Longitudinal Impact," Combustion, Explosicn and Shoek
Shkhinek, X.N. Waves 1(4):39-42 (1965).

Lindholm, U.S. "Wave Propagaticn in an Elastic Nonhomogeneous Bar of
Doshi, K.D. Finite Length," J.Appl.Mech., Mar 1965, 135-142. ~SWRI-
(Continucusly varying modulus of elasticity.)

Clifton, R.J.
Bodner, S.R.

"An fnalysis of Longitudiral Elastic-Plaztic Fulse
Propegation," J.Appl.Mech. 33:248-255 (1966).
(Long wniform Yar loaded by short pulse at end.)

Penner, S.S.
Sharma, 0.P.

"Interaction of Laser Rediation with an Absorbing Semi-
Infinite Solid Bar," J.Appl.thys. 37:2304-8 (1966).




1, Bars (cont'd)
Pay‘ton, RoGo

Bertholf, L.D.

Reddy, D.P.
Achenbach, J.D.

Giloert, I.H.
Mollow, B.R.

Bertholf, L.D.
RKarnes, ".hH.

Kernedy, L.W.
Jonas, O.k.

Wood, E.R.
Liu, T.H.

Habbarstad, &.L.

Broer, L.J.F,

i

bk “f* L

Ting, T.C.T.

TuscheX, P.A.
Schultz, A.B.
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NOLTR 72-27k

WElastic Wave Propagatior in a Non-Homogeneous Rod,"
Quart.J .Mech.Appl.Math. XIX:83-91 (1966). -Adelphi U,-
(4 pressurs step is anplled to the end of a rod with
propagation smeed varying along the rvd.)

"Humerical Solution for Two-limensional Elastic Wave

Propagation in Finite Bars," J.Appl.Mech. 34:725-734 (1967).

(Finite-d.fference solution; end-loaded bar.)

Simple Wevas and Shock Waves in a Thin Prestressed Elastic
Rod,® Z.A.¥.P. 13:473-485 (1968).

Momentum of Longitudinal £lastic Vibrations,™
Am.J .Phys. 36:822-5 (1968). -Brandeis U.-

"Axisymmetric Elastic-Plastic Wave Propagation in 6061-T6
Aluminum Bars of Finite Length,™

J.Appl.Mech. 36:533-541 (1969). -Sandia-

(End-on impact of two identical eluminum bars ic studied
experimentally and calculated with the TOODY code.)

"longitudinal ¥Wave Propagaticn in a Circular Bar Loaded
Suddenly by a Radially Distrbuted End Stress,"
J.Appl.Mech. 36:470-478 (1969). -Sandia-

"Dynamic Plastic Response of Finite Bars,"
ATAA J, 7:2158-60 (1969). -Ga.IT-

"Axisymmetric Elastic Wave Propagation in Bars Containing
a Discontinuity," Wash.St.U. WSU-SDL-70-04, AD716547,
215pp, Sep 1970.

"Longitudinal Mclion of an Elastic Bar,"
J.Eng.Math. 4:1-7 (1970).

"On the Initial Speed of Elastic-Flastic Boundariss in
Longitudinal Wave Fropagation in a Rod,"
J.Appl.Mech. 38:441-7 (1771).

"Determination of the Uqloadmg Bovndary in Longitudinal

Elastic-Plastic Stress Wave Propagation,"
J.Appl.Mech. 38:888-29/ (1.71). (Waves in a rod.)
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2. Laminated Medisa

whit’e’ JOZ.
Argone, F.A.

Postma, G.W.

Abramovici, F.
Alterman, Z,

Behrens, E.

Achenbach, J.D.

Slm, CQ-T‘
Achenbach, J.D.
Herrmann, G.

Achenbach, J.D.
Slm, C.-T.
Herrmamn, G.

Altermen, Z.
Karal, F.C.,Jr.

Sun, C..T,
Achenhacn, J.D.
Herrmann, G.

Whittier, J.S.
F‘ECk, J.CQ

kck’ JOC.
Gurtman, G.A.

NOLTR T2-27h

"Siastic Wave Veloeities in Leminated ¥edia,"
J.4coust.Soc.Am. 27:310-7 (1955).

"Wave Propagation in a Stratified Medium,"

Geophysics XX:780-806 (1955).

(A periodic stack of plates is replaced by a homogeneous
material; the elastic moduli of this material are
expressed in terms of the properties of the plates.)

"Computations Pertaining teo the Problem of Propagation
of a Seismic Puise in a Leyered Solids,™

in B.Aider, et 21 (eds.), Methods in Computationsl Physics,

Volume 4, Applications in Hydrodynamics
(Academic Press, N.Y., 1965) pp 349-379.

*Sound Propagation in Lamellar Composite Materials and
Averaged Llastic Constants,"
J.Acoust.Soc.Am. 42:378-383 (1967).

"Wave Propagetion in Lsmeller Composite Materials,®
J.Acoust.Soc,Am. 43:1451-2 (1968).

"Continuum Theory for = Leminated Medium,®
J.Appl.Mech. 35:467-475 (1968).

"On the V: rations of & Leminated Body,"
J.Appl.Meci-. 35:685-695 (1968). -NWU-
(Contiruvum upeory for lsmineted medium.)

"Propez2tion of Elastic Waves in Layered Media by Finite
Differimce Methods,”

Bull,Seismol.Su>.Am. 58:267-398 (1968).

(Applied to buriea point source emitting & compression
pulse. For waves from earthquekes.)

"Time~Harmonic ¥Weves in a Stratified Medium Propagating
in the Direction of the Layering,"
J.Appl.Mech. 35:408-411 (1968).  ~KWi-

"Experiments on Dispersive Pulse Fropagation in
leminated Composites &nd Comperison with Theory,!
Aerospace Corp. SAMSO-TR-69-102, 33pp, ADEB5712, Feb
1969. Published in J.Appl.Mech. 36:485-490 (1969).
(Alternating layers of low end hizh modulus material.)

"Dispersive Pulse Propagation Psrallel to the interfaces
of & Lanineted Composite,"
J.Appl.Mech. 36:479-48/ (1769).
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2. Laminated Media (cont'd)

Jones, J.P. "Pulse Propagation in & Lamineted Medium,"
Aerospace Corp., SAMSO-TR-70-217, 25pp, AD708464,
Jun 1970. (Stress wave attenuation in composites
composed of alternate layers of two materiels.)

NPt M e 0 M

il

Sve, C. "Thermcelastic Waves in & Pericdically Leminated Medium,®

herospace Corp., SAMSO-TR-70-417, 33pp, AD715895, Oct 1970.
{Oblique propagation of time-harmonic waves.)

P e 1 PR A TS R
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A

Lundergan, C.D. ®Propagetion of Stress Waves in e Laminated FPlate
Drumheller, D.S.  Cecmposite," J.Appl.Phys. 42:669-675 (1971).
(Ges gun experiments; plates of Epon and steel,)

o A By

3 Munson, D.E. "Steedy Weve Analysis of Wave Zxropagalica in Laminates
- - Schuler, K.W, and Mechanical Mixtures.”

J.Composite Mateviers 5:286-304 (297%ij.

Barker, L.M. %A Model for Stress Wave Propagativn in Composite
Materials,” J.Comzos.Mirls. 5:140-16% (3971,
(Flate-laminate composites.)

; Lundergan, C.D. fDiscussion of tune Transmittsa Wavziorms in & Periodic
= | Tminated Composite,“ J.Appl.Fays. 42:4148-55 (1971).

] (Experiments with Epon 328 ;lus steel leminate eand
calculetions with WONDY III.)

; Spielvogel, L.Q. APlene Waves in Layered Medis,"

J.hppl.Phys. 42:3667-9 (1971).

,; Richards, P.G. "Elastic Wave Solutions in Stratified Medias,®

E Geophysics 36:798-809 (1971).

Anfinsen, L.E. *Optimum Design of Layered Elastic Stress Wave Attenu-
ators,® J.Appl.Mech. 34:751-5 (1967). -IITRI-

‘ Mishra, S.K. "Propagation of Sound Pulses in & Semi-Infinite
Stratified Medium," Prcc.Indien Acad.Sci, LIX, Section A:

Zababakhin, E.l. aSkock Waves in Layered Systems,®
Soviet Physics~JETP 22:446-8 (1966).
(Periodic self-simiiarity.)
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3. Composite Media

Sternberg, J.E. "On the Propagetion of Shock Waves in e Nonhomogereous
Chekravorty, J.G. Elastic Medium," J.Appl.Math. 26:528-536 (1959).

Hashin, 2. "Theory of Mechanical Behavior of Heterogenzsous Media,®

. Appl.Mech.Rev. 17:1-9 '~ '54). ~U.Fenn.- (Survey peper.)
Hashin, Z. "The Elestic Moduli of : ber-Reinforced Materiels,"
Rosen, B.W. J.Appl.Mech. 31:223-27 1964). -U.Penn,-

(Exact results for hex.:nsl errays; approximate results
for random arrays.)

Lighthill, M.J. "Contributions to the Theory of Waves in Non-Linesr
Dispersive Systems,"
J.Inst.Maths.Applics. 1:269~306 (1955).

Abbott, B.W. "Stress-Wave Propagation in Composite Materisls,®
Broutmen, L.J. Experimental Mechenics 6(6):383-4 (1966).
ES (Experiments on longitudinal propagation in
;f%i filement-reinforced ccmposites.)
% Whitney, J.M. "Elastic Properties of Fiber Reirnforced Composite
g Riley, M.B. Materials,® ATAL J. 4:1537-42 (1966).,  ~AFEL-
: = (Approximete equations ere derived for getting the
’§ elastic constents frea constituent material data.)
_§ Muthern, J.F. "Cycliic Extension of an Zlastic Fibre with &n
&= Rogers, T.G. Elastic-~Flastic Coating,"
3 Spencer, A.J.¥, J.Inst.Mathe Applics. 3:21-40 (1967).
- -
=5 Achenbach; J.D. "Longitudinal Force on an Embedded Filazeat,"
= Appl.Sci.Res. 19:412-425 (1968).  -NWU-
= (Cyneric loading.)
;- Achenbach, J4.D. "Dispersicn of Free Harwonic Waves in Fiber-Reinforced
o Herrwenn, G. Composites," ATAA J. €:1832-6 (1968).  -NWi-

("A set of displacement equaticns cf moticn is
prorosed...")

Fen-hmoz, M. W4 Continuum Approach to the Theory of Elastic Waves
in Heterogeneous Materials,"
Int.J.Engg.Sci. £:209-238 {1968).
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3. Composite Media (cont'd)

Chou, P.C.

Sun, C.T.
Velanis, K.C.
Sierakowski, R.L.
Tsou, F.K.

Chon, P.C.

Johnson, M,\W,.,Jr.

Ting, T.C.T.
Lee, E.H.

Mulibern, J.F.
et &8l

Heener, 4.

Puppo, A.

Webster, L.D.
Larrabee, 4.D.

Hebster, L.D,

Herrmann, GC.

®*Introduction to Wave Propagation in Cemposite
Materials," Drexel Inst. Tech., AFML-TR-67-427,
37pp, AD672269, May 1968.

"The Extension or a Superposition Principle to Wave
Propagation in Nonromogeneous Elasiic Media,®
J.Composite Materials 3:454-469 {1969).

fAnalytical Study of Hugoniot in Unidirectional Fiber
Reinforced Composites,”

J.Composite Materials 3:500-514 (1969).

®"Analytical Proccdures for Predicting the Mecnanical
Properties of Fider Reinforced Composites,®

U.Wis. APML~TR-55-220, pert iV, AUS86457, Apr 1969.

"Wave-Front Arelysis in Composite Materials,"
J.Appl.Mech. 36:497-504 (196G1.

"4 Continuum Theory of & Flastic-Elestic Fiber-
Keinforced Material,"

Int.J.Engng.Sei. 7:129-152 (1969).

"Further Investigetions Into the Microdynamics of Weve
Propagation," khittaker Corp., AFML-TR-68-311-rt 2,

AD70210%, Aug 1969. (Unidirectionsl fiber reinforced
composites.)

Misve Propagaticn in Cermposite Materials. A Progress
Report,™ Faman Fuclear KN-7C-760(R), 48pp, Nov 1970.

"The Method of Finite Elements Applied to Unidirecticneal
Fiver Reinforced Composites,”

Kaman Kuclear ¥X-70-59(R), 45pp, Jan 1970.

"Dynamics of Composite Yateriels," in Recen} Advences
in Engineering Science, Volupe 5

(Goxden & Breach, h.¥., 197C) pp 183-7.
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Bedford, A.
Stem, H.

Haener, J.

Gy T 0 g AR R

Hashin, 2.

Hopkins, A.X.

Tomk, P.J.

= ¥oon, F.C.
= % How, C.0o

Tsou, F.K.
Holres, B.S.

Eason, G,

MR BB
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3. Composite Madia (cont'd)

"On Wave Propsgetion in Fiber-Reinforced Visco-
elastic Materials," J.hppl.Mech. 37:1190-2 (197C).

"Viscoelestic Wave Propagetion in Unidirectional
Composites,™ Whitteker Corp., AFML-TR-68-311-Pt 3,
£D7177760, Sep 1970.

"Complex Moduli of Viscoelestic Composites—I.
General Theory and Application to Perticulate
Composites,"

Int.J.Solids Structures 6:539-552 (1970).

"On the Hesponse of Mixed Materiels to One-Dimensionel
Shock Waves," Dayten U., AFIT Master's Thesis,
APML-TR-70-158, 117pp, AD712062, Jul 1970.
(Experimental study of Cu-polyethylene mixtures;

1-D smell-bore powder gun impact at 0.5-2.5 km/sec.)

"Shock Propegation in a Composite Material,®
J.Compesite Meterials 4:296-309 (1970).

Also in AFIT-TR-6%-7, AD690504, 25pp, Jun 1969.
(Gerg & Kirech, J.Composite Materials 5:439 (1971)
find an error in Torvik's energy equation.)

"Wave Propagaticn in & Composite Material Containing
Dispersed Rigid Spherical Inclusions,"
Rand Corp. R¥-6139-PR, £D718C37, 33pp, Dec 1970.

Mieasurerents of Shock Hugeniot in Unidirecticnel
Fiber Reinforcec¢ Composites,® Lrexel Univ., 33vp,
AMML-TR-69-152-Fart 2, £D716560, Nov 1570.

"Wave Fropegation in Inhomogeneous Elastic Media;

Normal loeding of Spherical and Cyiindrical Surfaces,”
Appl.Sci.Res. 21:467-477 (1970). -U.Strathclyde-
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3. Composite Media (cont'd)

Herrmann, G.
Achenbach, J.D.

Yeh, R.H.T.

Greszczuk, L.B.

Tauchert, T.R.
Moon, F.C.

Teuckert, T.R.

Ben-Amoz, M.

Eueng, W.C.
Bedford, 4.
Stern, ¥.
Duvall, G.E.
Teyler, S.M.,dr.

Davis, R.O.,Jr.

Devies, W.E.A.

"dave Propegation in Leminested and Fiber-Reinforced
Composites,™ in Mechanics_of Composite Materiels,
Proceedings cr rifth Symposium on Naval Structural
Mechanics, Philedelphia, May 1967 (Pergemon, 1970).

"Yarietionel Bounds cf the Elastic Moduli of Two-Fhese
Materials," J.Appl.Prys. 42:1101-3 (1971).

(Bounds for Young's modulus agree with experiment on
WC-Co 8lloy. Zxamples show usefulness for fiber-
reinforced mzieriels.)

"Interfiber Stresses in Filamentary Composites,"
ATAA J. 9:1274-80 (1971). (Theory end experiment.)

"Propegetion of Stress Weves in Fiber-keinforced
Composite Rods," AIAs J. 9:1492-8 (1971).
(Experimental; lesd-pellet impact on end of rod.

®Propagation of Stress Weves in Woven-Febric Composites,™
J.Composite Meteriels 5:455-465 {1971). -U.Kent.-
(Experiments.)

"Propegation of Finite-smplitude Waves in Unidirectionelly
Eeinforced Corwosites,” J.Appl.Peys. 42:5422-9 (1971).
{Theory for weves moving in the direction of the fibers.)

Plestic SBehavior of Some Jomposite Meterizls,"
J.Composite Meterials 5:320-338 (1971).

Toward = ‘_ffusing Continuum Theory of Compesite
J .Hech. 38:8-14 (1971).

"Shock Persmestiers in & Two Component Mixture,"
J.Composite Hateriels 3:130-¢ (1971).
(Polyetrylene~quertz mixture is worked out.)

hCompogite hugoniot Synthesis Using the Theory of
FE.}:tuI‘cS," J.Connosite Materiels 5: 78-400 (1971).

Tre rlestic Consients of & Iwo-Fnase Composite
Veteriai," J.Prys.D:ippl. Phys. 4:1176-81 9ny.
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3. Composite Media (cont'ad)

Garg, S.K.
Kirsch, J.¥W.

Cﬂrg, S.K‘

Riney, T.D.
G&rg, SoKo
Kirsch, J.W.
et al

Johnson, J.N.

wu’ T.M.
Moon, F.C.

P&O, Y."H.

Ancerholm, N.C.
Boade, R.K.

Anderson, G.L.

Kolmes, B.S.
Tsou, F.K.

¥orlerd, L.W.

NOLTR 72-27k

"Hugoniot Analysis of Composite Meteriels,"
J.Composite Materiels 5:428-445 (1971). -SSS-
{Uses TINC: theory of interscting continua.)

"Wave Propagation Effects in a Fluid-Ssturated Furous
Solid," J.Geophys.Res. 76:7947-62 (1971). ~SSS-
(TINC code used; finite-difference egns. ere given.)

"Wave Propagetion in Porous Geologic Composites,™
Systems Science eand Software 3Sk~648, DNA-27251,
AD732023, 332pp, Jul 1971.

(TINC model is used for RTS tuff.)

"Shock Propagetion Produced by Flanar Impact in
Linearly Elastic Anisotropic Medie,"

J.Appl.Pnys. 42:5522-30 (1971). ~-Sendie-
(Dissimilar enisotropic plates., each with erbitrery
erystallozraphic orientation.)

"Propagetion of Elastic Waves in Periodic Fiber
Composite Materials," Princeton U. Peport Ro. TR-27,
ARCD-8090:5-E, AD731833, 196pp, Mey 1971.

(Galerkin method end micromechsnics methcd; waves normal
to filaments; dispersion curves confirmed experimentally.)

"Some Recent Developments in Zles.ic Weves in Solids,”
Exp.Mr~h. 12:83-89 (1972). ~Cornell U.-
(Fiber-reinforced composites; thermoelastic waves;
magnetoeliastic wavesrg

"Laser-Induced Stress Weves in Quertz Prenolic,®
J.Appl.Pays. 43:434-6 (1972). -Sendie-
Grilneisen paremeter of 0.22 found for 2-) phenolic.) -

Mdave Propegetion and Vibretions in Fiber-Reinforced
Compesites,® ‘ietervliet Arsensl WVT-7133, ALf734295, 8lpp,
Jun 1971. (Unidirectional fibers treated as Euler-
Bernoulli beems.)

ASteady Shock Weves in Composite Materials,"

3 appl.Poys. 43:957-961 (1972).

(Flyer plate impect on Epoxy meirix with unidirectional
£1 fibers.)

"4 Simple Constitutive Theory for & Fluid-Saturated
Porous Solid," J.Geophys.Fes, 77:890-900 (1972). -SSS-
(Mixture theory witk different velocity fields for the
seperete constituents; spplied to setursted porous tuff.)
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3. Composite Media (cont'd)

BiC‘t, M.A.

Hill, R.

Schiffman, R.L.

Meckenzie, J.K.

Green, L.E.
Steel, 1.R.

Steel, T.R.

Haener, J.

Knollman, G.C.

Anderholm, N.C.
Anderson, P.D.

Saith, R.E.

Nﬁﬁn, GCE.’Jr.
et a1

"Theory of Propegetion of Zlastic Waves in & Fluid-
Saturated Porous Solid. I. Low-Frequency Range,"
J.hcoust.Soc.im. 28:168-178 (19%6).

"o, II, Higher Frequency Range,"

J.Acoust.Soc.am, 28:179-151 (1955).

"Elastic Properties of Reinforced Solids: Scme
Theoreticel Principles,”

JMech, Phys.Solids 11:357-372 (1963).

(Two bonded isoircpic pheses.)

"The Stress Components of & Porous Medium,"
J.Geophys.kes. 75:4035-8 (1970). -~U.Colo.-

“The Elastic Constents of a Solid Contairing
Spherical Holes," Prec.Phys.Soc. €3B:2-11 (1550).

"Constitutive Equetions for Interacting Continua,m
Int.s.Engng Sci. £:483-50C (1S66).

(Mixture of non-linear elastic solid end lirear
viscous fluid; mixture of two non-linear elastic
solids.)

Mipplications of & Theery of Interacting Continue,®
ert,Jd.Hech.ipplMath, XX:57-72 (1957).
(Plane waves thru a mixture.)

"Wiscoelastic wWave Fropagaticn in Unidirectiinal
Composites,"” Whittaker Corp., Sen Diego, ARML-TR-68-
311-Part 4, AD734658, 37gp, May 1971.

(4ttenuaticn calcwiaticns.)

"Nave Propagation in & Medium with Random, Spheroidal
Inhomogeneities," J.Acoust.Soc.Am. 26:681~-8 (1964).
{Acoustic or electrcmegnetic uavesj-

"Laser-iz~ating Studies of Composite Materiale,"
J.tppl.Phys. 43:1820-5 (1972). -Sandie-
(Carbon-methaerylate; carbon as particles; experiments
and calculetions with i:ie-Grfineisen equation of state.)

*Tltrasonic Elastic Constaents of Carbon Fibers end Their
Composites,™ J.hppl.Pre;,. 43:2555-61 (.772).

"Cne~Dimensional Weva rulses in Steei-Epoxy Composites,®
Exp.Mech, 12:278-282 (1972). -U.Fia.-
(Air-zm impact experiments on long rods.)
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4. Spalling
Erkmen, J.0.

Erlman, J.0,

Erkman, J.C

Kelier, D.V.
Trulio, J.G.

Butcher, B.M.
et al

Piacesi, R.
Watt, J.VW.

Breed, 3.R.
Mader, C.L.
Venable, D.

Osecarson, J.H.
Graff, C.F.
Nachber, W,

Isbell, W.M.
Christran, D.

e e e e .
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“Spalling of Aluminum and Copper,”
Foulter Labs., Stanford Res. Inst. TR 015-59, 28pp,
AD2298/1, (et 1%59.

"Smooth Spalls and the Folymorphism of Iron,"
J.Appl.Phys. 22:939-944 (1$61).

"Decay of BExplosively Induced Shock Waves in Solids and
Spalling of Aluminum,®

Feulter Labs., Steanford Res. Inst. TR 008-60, 16pp,
AD24/108, Aug 1960,

"Mechenism of Spall in Lucite,"
J.Appl.Fhys. 34:172-5 (1963).

"Inflvence of Stress History on Time-Dependent Spall in
Vetels," AIAA J. 2(6):977-990 (1964). -Sandia~

"A Study of the Role of Mechanical-Strength Properties on
the Fhenorena of Spallation,"
Naval Crdnence Laboratory NGLTR 66-/42, 22pp, Jan 1966.

"Technigues for the Determination of Dynamic-Tensile-
Strength Characteristics,"
J .Appl.Fhys. 38:3271-5 (1967). -LASL-

"Spall Fracture and Dynamic Response of Materials,®
Battelle ¥emorial Inst. RAT-197A-4-3, 115pp, 63 refs,
ADGE9LLO, Mer 1668, (Literature review.)

“A Simplified Fodel for Thermal Shock and Spallation in
Partially Transperent Elastic Materials Under Energetic
Radiaticn," Calif. U., San Disgo, Tech. Feport No. 13,
AYCSR 68-1552, AD675645, 35pp, Vay 1968.

"Shock Fropagztion and Fracture in 6061-T6 Alumimum From
Have Frofile leasurexenis,” General Mctors Technical Center,
Warren, Vich. MSL-62-60, DASA-2419, AD705536, 38pp, Apr 1970.
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; 4. Spalling (cent'd)
i Chilton, F. "Dynamics of Spalling of the Earth's Surface Cuused
B isler, J.D. by Underground Explosions, ™ 4
£ Heubach, H.G. J .Geophys.Res. 71:5911-9 (1966). (Theory.) 3
' & ) E
T Cohen, L.J. "Time-Dependent Fracture Criteria for 6061-T6 Aluminum
E Berkowitz, H.M. Under Stress-Wave Loading in Uniaxial Strain,"

: 2 Int.J.Fracture Mech. 7:183-196 (1971). . ]

- Davison, L. "Continuum Measures of Spall Damage," ]
& Stevens, A.L. J .Appl.Phys. 43:988-994 (1972). £

Gusein-Zade, M.I. "On the Acoustic Theory of Spalling,"
J.Math.Mech. (FMM) 22:763-7 (1958). :

Steffan, K.L. fCalculated Spall Thresholds for Short Stress Pulses in

Holt, A.C. 6061-T6 Aluminum," Lawrence Livermore Lab, UCRL-5124h,
10pp, Jul 1972. (Rectanguler stress pulse; Tuler-Butcher
cumilative damage spall criterion; WONDY III code.)

Thurston, R.S. "Spallation Criteria for Numerical Computations,”

Mudd, W.L. Los Alamos Sci.Lab. LA-4013, 12pp, Sep 1968.

Tuler, F.R. "Tensile Strain as a Criterion for Spallation in Metals,"

Effects Technology, Inc. CR-71-36, DASA 2740 T, 19pp,

E Aug 1971.
E: Tulsr, F.R. "A Criterion for the Time Dependence of Dynamic Fracture,"
= Butchsr, B.M. Int.J.Fracture Mech. 4:431-7 (1968). ~Sandia-
: Woodruff, L.W. "Surface Melting, Spallation, and Stresses Induced in
Giedt, W.H. Metels by Pulsed Electron Beam Heating,"
= Hesse, J.L. J.Appl.Mech. 38:363-370 (1971). -LRL-
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5. Spherical Yaves

Isenverg, J. "Spherical Waves in Imelastic FKaterials,®

fhavwmik, A.K. Agbabian-Jacobsen Associates, AJA-R-6813-777, DASA-2404,,

Wong, F.S. AD703295, 57pp, Mar 1970. (Finite-element calculations.)
’ Blake, F.C.,Jr. "Spherical Wave Propagation in Solid Media,"

J.Acoust.Soc.Am. 24:211-215 (1952).

Bland, D.R. "Dilatationel Waves and Shocks in Large Displacement
Isentropic Tynamic Elasticity,"
J .Mech.Phys.Solids 12:2/5-267 (1964).
(Includes numericel solution for spherical tensile explosicn.)

Mehta, P.K. "4 Direct Numerical Analysis Method for Cylindrical and
Davids, N, Spherisal Elestic Waves," ATAA J. 4:112-7 (1966).
(See correction in ATAA J. 9:1887-8 (1971).)

Mok, C.H. "The Cynamic Expansion of a Spherical Cavity in an Elastic-
Perfectly Flastic Material," Ballistic Res. Labs.
= BRL-R-1357, AD654369, 18pp, Feb 1967,

E A a8 R

- Garg, S.K. "Spherical Elastic-Plastic Weves,®
Z.AM.P. ]0:243-251 (1968).
= - (Finite-difference calculaiions.)

el
g oy

Garg, S.K. "Numerical Solutions for Spherical Elastic-Flastic Wave
Fropagation," Z.4.M.P. 1G:778-787 (1968).

W g

¥ek, C.H. "Effects of Solid Strength on the Propagation and Attenus-
tion of Spherica: and Flane Shock Waves,"
J.ippl.Fhys, 35:2072-831 (1968). -BRL-

VO L 1 8 5 3

Gerg, S.K. "Spherical Elastic-Plastic Waves in Solid Media,®
Torenio U., UTIAS Tech.Note 132, AD6S0799, 37pp, Feb 1569.
¥orland, L.¥. "Spherical Wave Fropagetion in Elastic-Plastic Work-Herdened
Materials,”

J.Yech.Fhys.Solids 17:371-385 (1969). -U.East inglia-
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5. Spherical Waves (cont'd)

Foules, R.

Garg, S.K.

Mohta, P.K.
Davids, N.
Patel, M.T.

Hunter, S.C.
Crozier, R.J.M.

Chedwick, P.

Morlend » L ouo

Eason, G.

Sharpe, J.A.

Meyer, M.L.

Selberg, H.L.

"Conservation Relstions for Spherical and Cylindricel Streass
Waves," J.Lppl.Phys. 41:2740-1 (1970). -Physics Iat'l-

“Spherical Elestic-Plastic Waves ir Solid Medie,"
Toronto U., ARL-70-0072, AD709369, 44ipp, Apr 1970.

RComeent on 'A Direct Numerical £nalysis Methed for
Cylindrical and Spherical Blast waves!,®

AIAA J. 9:1887-8 (1971).

(Corrections to previous article, ATAA J. 4:112-7 (1966).)

"Similarity Solution for the Rarid Uniform Expansion of &
Spherical Cevity in a Compressible Elastic-FPlestic Solid,"
Quart.J.Mech.Appl.Math. XXI(4):467-486 (1968).

“Fropagetion of Sphericel Flastic-Elestic Disturbences
From an Expanded Cavity,"
Quart.J.Mech.Appl.Math. XV:349-376 (1962).

"The Uploading Problem for Spherical Elestic-Plastic
Waves of Smsll Amplitude,"

J.Mech, Phys.Solids 19:295-309 (1970).

("This paper presents a closed-form solution for e uriform
pressure arplied instanteneously end smoothly released on

the surfece of & spherical cavity in an infinite elastic-
plastic medium.”)

fPropagation of Waves From Sphericsl and Cylindrical
Cavities,™ Z.A.M.P. 14:12-23 (1963).

"The Production of Elsstic Waves by Explosion Pressures.
I. Theory end Empiricel *ield Cbservations,®

Geophysice 7:144-154 (1942).

(Pressure on inside of spherical cavity.)

"On Sphericel Hear Fields and Far Fields in Elastic and
Visco-Elastic Solics,®
J.Mech.Pays.Solids 12:77-111 (1964). -U.Sheffield-

"Transient Compression Weves from Sphericel and
Cylindricel Cavities,® Arkiv {8r Pysik 5(7):97-108 (1952).
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E. Experimental Methods

2. Revieus
Bridgnan, P.W. The Phvsics of Hign Pre (G. Bell & Soms, 1931;
. Dover reprint 1570.
Swcigon, C.A. "Physics at High Pressure," pp 41-147 of F. Seitz &
. D, Turnbull (eds.), Solid State icg: Advan
Regearch and Applications, Vol. 11 (Academic Press,
: N.Y., 1960).
Bundy, F.P. "Behavior of Metals at High Temperatures and Fressures,"
Strong, H.M. pp 81-146 of ¥, Seitz & D. Turnbull {eds.), Solid State
Phygicg: Advenceg in Research ang Avplicationg, Vol, 13
(Academic Press, N.Y., 1942).
= McQueen, R.G. "Laboretory Techniques for Very High Pressures and the
Behavior of Metels Under Dynamic Loading," in 3
L X.A. Gschneidner, Jr., M.T. Hepworth, and N.2,D. Parlee
3 (eds.), Me at High P High Tempe rat
{Gordon & Breach, N.Y., 1964) pp 44-132.
3 Augtin, I.G. "Solids Under Very High Pressure," Conterp.Phys. 7:
174~191 (1966). ~U.Shaffield-
(Review of experimentel techniques and some results.)
Rinehart, J.S. Behavior of Metelg Under Impulgive Loads {&vericen Soc.
Pearson, J. for Metals, Cieveland, 1954; reprinted by Dover).
Kolsky, H. #Experimentsl Wave-Propagation in Solids," in Structwyal
¥echanics, Proceedings of the First Symposium on Navel
Structural Mechanics, Stanford U., Aug 1958 (Fergamcn,
N.Y., 1960} pp 233-262. i
H
Shewmon, P.G. Regronge of Metels to High Velceity Deformatio
Zacksay, V.P. (Interscience, N.Y., 1961;. fetallurgical Society
(eds.) Conferenca, Estes Park, Colo., July 11-12, 1960.
Kolsky, H. S Ha in Solidg (Clarendon, Oxford, 1953;
reprinted by Dover).
Mmro, D.C. "Production and Messurement of High Pressures," in
H R.S. Bredley, High Presgure Fhygics and Chemistry,
Po- Volums 1 (Academic Fress, N.Y., 1963) pp 11-49.
Kormer, S.B. "Optical Study of the Characteristics of Shock- ;

Compressed Condensed Dislectrics,"
Soviet Physics-Uspekhi 11:229-254 (1948). ;
{Review article; 178 refs.)
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2. Ultrasonics

Huntington, H.B. "Ultrasonic Measurements on Single Crystals,”
Phys.Rev. 72:321-331 (1947). -MIT-

McSkimin, H.J. "Pulse Superposition Methed for Measuring Ultrasonic
Wavs Velocities in Solids,"
J.Acoust.Soc.hm. 33:12-16 (1961). -Bell Tel.-

McSkimin, HJJ. "Anely=sic of Pulse Superposition Method for Measuring
Andreatch, P. Ultrasonic Wave Velocitiss =8 a Function of Tempera-
ture snd Preseure,® J.Acoust.Soc.Am. 34:609-615 (1962).

McSkimin, HoJ- M™easurement of Very Small Changes in the Velocity cf
Andreatch, P.,Jr. Ultrasonic Waves in Solids,”
J.Acoust.Soc.hr, 41:1052-7 (1946).

¥Williems, J, "On the Mezasurement of Ultrasonic Velocity in Solids,®
Lamdb, J. J.Acoust..Soc.Am, 30:308-313 (1958).
(Cancellaticn of twc waves from the same transducer.)

McSkimin, HlJ. "Uitrasonic Methods for Measuring the Mechanical
Properties of Liguids and Solids,™ in W.P. Mason (ed.),

Puysical Acoustics, Volume I-Part A (Acedemic Press,
N.Y., l%L pD 2‘71-33169

MceSkimin, H.J. "Ultrasonic Measurement Techniques Applicable 10 Smdl
Solid Specimens," J.Acoust.Soc.Am. 22:413-8 {1950).

Heydemann, P. "Ultrasonic Measurements at Very High Fressures,” in

W.P. Mason & R.N. Thurston (eds.), Physigal Acoustiesg,
Volurs VIII (Academic Fress, N.Y., 1971) pp 203-235.

The references abcve are or esxperirsntal technicues., For theory, see
Truell & Elbaum (p. 6). Applications a2re included in the "Ecuetions of
State" section of this bibliography. Thursten (p. 64) gives a tutorial
paper on the use of wlirascnic velocity date in finding msterial properties.
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3. Static Loading

Hell, H.T. "Some High-Pressure, High-Temperature Apparatus Design
Considem‘blons. Equipment for Use at 100 COQ Atmospheres
and 3000°C," Rev.Sci.Inst. 29:267-275 (1958).

Hall,; E.T. "Ultra-High-Pressur», High-Temperature Apparatus:
ths 'Belt®,” Rev.Sci.lnst. 31:125-131 (1940).

EBoyd, F.R. "Apparatus for Phese-Equilibrium Measurements at

England, J.L. Pmssu."es up to 50 Kilobars and Temperatures up to

1750°C," J .Caophys.Res. 65:741-8 (1960).
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4. Dynamic Loeding

Barker, L.M.

Rawke, R.S,
ot al

= Balchan, A.S.
y Cowan, G.R,

£

Fuller, F.J.A.
Price, J.H.

Jones, 0.E.
Neilson, F.W.
Benedick, W.B.
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Barker, L.M.
Hollenbach, R.E.

Graham, R.A.
Neilson, F.HW.
Bensdick, W.B.
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Linde, R.K.

Ahrens; T.J.
Ruderman,; M.H.
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"Laser Interferometry in Shock-Wave Research,®
Exp.Mechanics ]2:209-215 (1972). -Sandia-
(Review article,)

"Method of Isentropically Compressing Materials to
Several Megebars," J.Appl.Pays. 43:2734-41 {1972)-
(Magnetic flux compression of a tube. Loading occurs
in abont 10 microseconds tut is slow encugh to avoid
shock formation.)

"Method for Accelerating Flat Flates to High Velocity,™
Rev.Sci.Inst. 35:937-944 (1964).

(Soms velocity is gained by using a driver plete-low
impedance plate-driven plate con.{‘igv.rm‘t.:i.m:i*.5>

"Dynamic Fressure Measurements to 300 Kilobars witk a
Resistance Transducer," Brit.J.Appl.Phys. 15:751-8
(1964). (Msnganin is useful because of its very low
temperature ccefficient of resistance.)

"Dynamic Yield Behavior of Explosively Loaded Metals
Determined by a Quarte Transducer Technique,”
J.Appl.Phys. 33:3224-32 (1962).

(Duraluminue, Armco iron, steels.)

"Interferometer Technique for Measuring the Dynamic
Mechanical Proverties of katerials,®
Rev.Sci.Inst. 36:1617-20 (1965).

"Piszoelectric Current from Shock-Loaded Cuartz—-A
Subtmicroseccrd Stress Gauge,"

J.Appl.Fhys. 36:1775-23 (1965).

(4 quartz disk is impacted by another guartz disk.
Stresses up to 50 kbar are measured.)

“Yeasuring the Submicrcsecond Sesponse of Shock Loaded
Materials," Rev.Sci.Inst. 37:1-7 (1966). (Gas gum.)

"Immersed-Foil Method for Measuring Shock Weve Frofiles
in Solids," J.Appl.Phys. 37:4758-65 (1966). -SRI~
(Shock passes thru Fyiar foil into transparent liguid.)

"Method for Hagoniot Egustion—cf-State Measurements at
Extrere Fressures,” J.Appl.Phys. 26:1377-9 (1965). -~SRI-
(Uses mach stem in a corically convergent shock.)
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L. Dynamic Loading (ccnt'd)

Schock, R.N. "Quasistatic Deformation of Solids with Pressure,"
Duba, A.G. J.Appl.Phys. 43:2204~10 (1972). -lii-
{Loading to 5 kbar with fluid pressure rather than with
a solid piston; results for Armco iron, Fyrex glass,
P, granite, and limestcne.)

Lysne, P.C. "Determinatiorn c¢f Release Adisbats ard Recentered
Boade, R.R. Hugoniot Curves by Shock Reverberaticn Techniguss,"

J.Appl.Phys. 40:3786-95 (1969). -Sendia-

Barker, L.M. "Laser Interfercreter for Meesuring High Velocities of
Hollenbach, R.E. any Reflecting Surface,¥

J.Appl.Phys. 43:4669-75 (1972). -Sendia-

(Useful for plate-impact experiments.)




a. Some Results
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(Experiments with explesives in contect with metel
cylinders.)

"Stress Waves in Solids," J.Appl.thys. 31:1377-81 (196C).

"attenuation of the Sheck Yave Produced in a Solid by a
Flying Flate," J.Appl.Fhys. 31:655-651 (1960).

“Experimentel Studies in Plastic Wave Fropagation,®
J Mech.Phys.Solids 10:195-223 (1962).

"Shock Froperties in Solids and Feams and Studizs of
Non-Hydrodynaric Aitenuztion (Experimentel Datu to
Izprove Theory)," Nortronics, Newbury Park, Cs if.,
ARD-66-21R, AD636271, 149pp, Mar 1966.

"Fhysics Experiments with Strong Pressure Pulses,”
pp 385-419 of W. Paul & D.M. Werschauer (eds.)
1ids Under Pressure (McCraw-Kill, X.Y., 19633.
"Proceedings: Fourth Symposium (Internationsl) on
tonetion," Oct 1965, Navel Crénance Lzborztory,
Office of Kaval Research ACR-126, U.S. Government
Printing Cffice.

"Proceedings: Fifth Syrrosium (Internationel) on
Detonstiion," Aug 197C, hevel Crdnance Laboretory,
Office of Kaval Fesearch ACR-18/, U.S. Government
Printing Cffice.
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b, Electromagnetic Velocity Gage

}

Edwards, D.J. "The Electromagnetic Velocity Gage cnd Applications to
: Eriman, J.C. the Measurement of Particle Velocity in PMMA,"
Navel Ordnance Lab. NOLTR-70-79, AD717346, 48pp, Jul 1970.

i

gt
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W

Franz, R.E. "An Electromagnetic Measurement of the Shock Hugoniot of
Teflon," Ballistic Res. Labs. BRL-MR-2075, AD716333,
. 2lpp, Nov 1970.
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Katz, L,
Penfold, 4.S.

Spencer, L.¥.

Gress, M.J.

Kanter, H.

Sterngless, E.J.

Ehrenberg, ¥.
King, D.E.N.

Scott, W.T.

Berger, M.J.

Kesseris, N.D.

Anderson, W.W.

Klein, C.A.

Bishop, H.E.

Sctupachsr, B.¥W.
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c. Pulsed Blectron Beawm: Znergy Deposition

”I_?ange-?.—nergy RFeleticns for Elactrons and the Deter-
minaticr of Bele-Ray End-Foint Energies by Absorption,®
Rev.Mod.Phys. 24:28-44 {3952). (Alwmimm; 0.01-2.5 Mev)

o ids," P v. 126:620-6 (1962).
laxirum renge iz 41, Ni, Ag, Zu for 1 to 10 kev.)

;]
Ly
Jut

"Ths Fenetrstion o ectrons intc Lwminescent
$arialic N 3 T 3
Materiels," Proc.Fhys.Soc. 81:751-766 (1963).

{In ¢~ 01 e
VAV R v ATV . F

. e of Spa1l ingsl 14inle S
"The T ecry of Small-ingle Muliiple Scattering of Fast
Particie c

cies,” Rev.Mcd.Fhys. 35:231-313 (1963).

"Wonte Carlo Calculsiion of the Penetrstion ard Diffusion

Frnet 3 Partipd 3
of Fast Charged Pariicies,® in B, &lder, et al (eds.),

2 s -
};'at.rs?us n;: 2 ';snal fhysicg, Yolume ]. Stetjstical
Prsics (&cademic Fress, K.¥., 1963) pp 135-215.

o]

sipation of Zlectron Beszs in Matter,®
.Lrpl.Phys. 2:743-756 (iS63).

Jap.< Ao

s 2 e 23 i - - ~ < -

PA Review of ihe (Mazcrcscopic) Lews for the Electron
eneireticn Through Matier " in R, Bakish (ed
Fenetre ug ;" in R. Bekish (ed.),

t Internetionel Conference on Electron snd Ion Besggp
Sarce sns Ta t {¥3lov. K.Y -~
Scisnce and Technclegy (Wiley, K.X., 1965) pp 5-70.

‘igh-Snergy Sieciren Bse=g in Water,®

i in Leser Crystals,®

Loy 7 " a
167-8 (1966). -Sienford U.-
. < +

in
Brit.J .Anpl.Fhys., 18:703-7
(Monte Carlo celcuiationg for 5-L0 kev.)
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c. Pulsed Zlectron Beam: Energy Deposition {coni'd)

Zervy, C.D.
Keller, F.L.

Mille.:, D,
et al

Reirer, L.

Dickinson, W.C.
Lent, E.M.

Roy, R.R.
Reed, R.D.

Little, R.
Otteson, J.
Childers, F.K.

Schallrorn, D.R.
Buxton, L.D.

Shirizu, R.
Mursta, K.

Cosslett, V.E.
Thomas, R.K.

Buxton, L.D.

T
§
=

Everpart, T.E.

Hoff, F.H.

ad L

"Zlectron Transport Theory, Calculations, and
Experiments,” Kucl.Sci.Engg. Z7:190-218 (1967).

"4 Pulsed Radiation Energy Spectroreter Using Ferro-
electrics,” IEEE Trans.Nucl.Sci. NS-14(6):245-251 (1967).
"onte-Carlc-Hechungern zur Elecktrcrendiffusion,”
Optik 27:86-92 (1%68). (9-100 kev)

#Caicuiation of Forwerd Bremsstrehlung Spectra From
Thick Targeis,™ UCRL-50442, 6 Jun 1968, 22pp.

_ o S 5 < s
interzctions of Fhotong and Leptong with Matter
(Academic Fress, K.Y., 1968).

"High Intensity Pulsed Electron Beam Energy Deposition
in Sclic bielectrics,”

IEEE Trens.Nucl.Sei.  250-4 (1969).

"Predicted and Measured Depth Dose Profiles for Pulsed
Electron Spectre," IEEE Trens.FBucl.Sci.  242-9 (1969).

"Monte Carlc Celculat £ the Electron-Sanple
Interzctions in the Scarning Electron Vicroscope,”
J.Appl.Phys. 42:387-39L (1971). -Oseka U.-
(36-30 kev; 41 and Su.)

{2 ¢t

"Wuitipie Scatlering of 5-30 kev Elecirons in Evercoreted
Metel Filos., 1. Totzl Transrmission end Angular
Distribubicn,” Brit.J.Appl.Fhys. 15:883-907 (1S64).

... 11, Penge-Inergy Peletions,”

Brit.J.Appl.Fhys. 15:1283-1300 (1964).

536, 2ipp, Jun 1971.
FORTRAAN 1istings of

Py

"Deter=inptisn of Xilovolt Zlectron Energy Dissipation
vs Fereiration Distence in Soiid Faterisls,®
s

ze eciron energy is proposed, which inciuages
the average aiozic mzber Z of the materisl...™)
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c. Pulsed Electron Peam: Energy Deposition (conitd)

Rauch, J.E. “Electron Specire Produced by the 705 Febetron et
10, 12, 15, 20, 30, end 35 Kv Charging end the
Resultent Dose Depositions in Metzllic Elements
Renging from Beryllium te Uranium,”

Lockheed Hissiles & Space Co. IMSC-£ £-78-69-3,
127pp, Jen 1569.

i

I gl

PTG

Ionergen, J.A. "Ziectron fnerzy Sirepgzling Hsesvrements by Thick
supiter, C.?7. Tergets of "sernl:i.tm, ﬂlammm:x, end Gold &t
Merkel, G. 4.0 and 8.0 Mev,™ J.ippl.Phys. 41:678-688 (1970).
Bizkhoff, R.D. “’B:;c Passzge of Fast Electrons Through Hetter,®
Flﬁg;e (e2.), Eepdbuch der Physik, Band XXXTV,

Ko keln und Strehlung in Materie I1 (Spn.nger—Verlag,
Berlin, 1958) pp 53-138.
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Bartine, D.E. :.m—&zerg: Zleciron Transport by the Mathod of Discrete

st al Crdirates,” ¥ucl.Scl.Bng. 48:159-178 (1972), -GRNL-
(1-D 2NISE code 18 used for 1, 2.5, 4, ard 8 Mev
elecirons into alumimm and 1 }‘av into gold.)

Rosenstein; M. "Electron Depth-Dose Distribution Measurements in Finite

g

Eizen, BH. Polystyrene Slats,™ J.Arpl.Phys. 43:3191-2202 (1972).
= Silverman, J. (Experimental dose vs depth for 2 ¥ev electrons.)
Fe:

" “H
e

Puised electron bear machines are finding considereble application in
A - M
rateriels studies (see next pags}. In orde

r to calculate the stress waves
resuiting from suck loading, ore needs the profile of energy vs depth
resulting from the eleciren derosition. This may be done as foliows:

(1) If the devosition takes place in 2 slab of 2 singie elerent, the
deposition moy already have been calewleted for the desired machins
spectrum (see Rauch, above).
(2) If the cderosition takes place in & sleb of a singis element but the
zachine spectrum differs from what has already been dore, the dose vs cepth
can be calculated by folding the desired specirum with moncemergetic dose-
deptk dete {e.g., fron Rauch, above).

(3) If tke target contsins slabs of more then ore elerment within the
deposition depth, one will have to cslcuiate ithe depth—dose profile with

& computer program Such as Z=BFA (Buxton, 1971).

(L) 1f the target consists not of slabs bul of socmething like fibsrs of

ons zlerent embedded in a different elerenti, ore probably has to setils

for approximeting the terzet with a slab of scme average elerent.

(5} If the interzction canrot he aprroximated by slab syrmetry and two-

E dimensional flow is recuired, you will exceed your budset.
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c. Pulsed Eleciron

Osweld, H.B.,dr.

Perry, #.C.

Osweld, R.B.,dr.
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Usweld, Re3.,dT.
Meieen, F.3.
Schsllhorn, D.R.
Burton, L.J.

McLeen, F.B.
Gsweld, R.3.,dr.
Schellhorn, D.R.
Buxton, L.D.
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Beam: Applications

M3recture cof Silicor end Germanium Induced by Pulsed
Electron Irrediation,®

ZZ% Treas.Wucl.Sci. N3-13:63-69 (2966). -Di~
Thermoclasiic Stress Pulses Fesuliing “roem Pulsed

. - 5 -~y .,z o~ -mrryh . s,
Zleciron Seem,M arrl.Fays.itrs 311:63-7) (1927, -32: 1 -

-w- .. ~ic kesponse of Solids logosed to ¢ Pilssé-
Tlectron-Zeam,® Arzl.Fiys.Lirs 13:279-26: (31988). -Bi-
(Free-surfzez moticn messurements.)
Wlhcrmo-Dynexnic Iffect
Pulsed Zleciron 3ean,®
Lewrence Eadistion }.e.o. UZEL-50621, 158pp, Aug 1969.
(Sxzerizents end theory.)

s Induced in Hetels by & 2-¥ev

YLaser Interferometer Determinatien of the Dynemic Response

of Alusimm ito Inteass Slectron Pulees,”

Sendie Lebs. SC-RE-$9-560, 1l4pp, Sep 1969.

(4 room-iempersture Griineisen peremeter of 2.00%15% is
found for T6-6051 slimimm.)

re Cne-Dinensionsl Thermoslestic
‘ateriels,”

6 (1570). .':

L H
(Dirscet messurorent *»:_lth rulsed e-to

1GrAneisin Dete E‘ra::x
Resuonse of Slesti
l‘iv,—loaaqSo

)!b' e+

"""'nﬂ'r-*@la tic Response of Rlyw'ystsllinn Yetels
Reletivistic Sleciron Besm Absorpiion,”
J.Ap:;l.l-‘?“'s. £3:5017-22 {1670). -Sendis-

MSleciron Besn Induced Sire

Acpl.Pays.Llirs 17:478- LbC (19’?6). -Sendie-
(k*nn_i-u.,s on 6061-T¢ nrl showed slow rise of
rlestic weve. &CUIDY ccleuletions were used io
obtein weve profiles.)
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"Surfece 'eltir
Yetels vy A Y
J.appl.lhech, “-3:_:”3—3?0 (1971) i3~

Falir Y

- LY
S5i, Go, end InSt: Lo 2 Pulsed Electron Jeem,’
J.Apnl.Prys. 42:2L74-76
{20 to 300°K initisl &
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KOLTR 72-2T&

d. Unfocused Lassr Beaxn

Pulsed lasers are carabls of giving a pulse of radistion that is
deposited so guickly (<50 nsec) that ihe energy has no time to be
removed by heat conduciion or by siress wavss. The outpult charzcierisiics
of lagers are described in many books, for exazple,

B.A, iengyel, Iniroduction to lager Fhysics (Wiley, XK.Y., 1566)
B.4. Lengyel, Lasers, 2nd edition (Wiley, K.Y., 197i).

An ynformged lasaer beam can give a roughly uniform loading over an
area of ssverzl square millizeters (or several square ceniimeters, if a
diverging lens is used). The fact that the beam is coherent is of no
izporience nere--it is the shori duration and high fotzl erergy of the
pulse that matter. The lcading is not iruly unifor: because of the
modée struciure of the beem—tbe coherence of the light is a disadventsge.
For 2 thin terget, this kind of loading gives one-dimersional sireim.
The besx tay pensirste deeply into & transperent materisl or only 1077
into an opague materiai. The trensparent materiel can be dyed to reduce
tke depil of pensiration or to confine ihe absorption to a dyed region
insicde the material. An wnfocuses beem -~Toduces & lcading thai may be
savere ernough to stress 2 onre-zicron thick surfece layer of & soft metel
beyend its yielcd point, but the stress wave sent intc the bulk of tke
material is usually small—e {ew bars. This sitress may be increased by
pressing a trensparent materia? ageinst the loazded surfsce to remove the
free surface.

A focuged laser beer gives violent loadiag and can dig & creier in
a mstal or rumch a hele through 2 thin sheet. The zdvantage of the beam
coherence ig that it allcds focusing tec a very small area. The loading
is not as reat as ibe cne-cimensicnal sitrein of the wmiccused beem;
spherical stress weves are sent oul from the crater bul they are compli-
cated by relief waves frcm ihe fres unlceded surface surrounding ths
crater.

Focused laser besms eare not covered in this bibliogr:phy. For
furtrer inforcation, see:

.F. Reed : Effects of Hiph-Power Lager Rediation (icademic Press,
Y., 1973,
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d. Unforused Laser Beam (cont'd)

¥hite, R.M. ®Elastic Wave Generation by Electron Bomberdment or
Electrozsgnetic Weve Absorption,™
J.Appl.Phys. 34:2123-/ (1963). -GE-

White, R.M. BGeneration of Elsstic Waves by Transient Surfece
Heeting,® J.Zprl.Pays. 34:3559-67 (1963). -U.Cal.Berk.-

Zekeyr, T.A. ®Stress Weves Geperested by Heset Addition in en Elestic
Solid," J.ippl.Mech, 32:143-150 (1955). -IIT-

Ready, J.F. "Effects Dus io Absorption of Laser Redistion,*
J.2ppl.Pnys. 36:462-8 (1965). -HRC-

Gournay, L.S. ®Conversion of Electromsgnetic to Acoustic Erergy
by Surfece Heeting,”
J.Acous.Scc.Am. 40:1322-30 (1966). -Mobil-

Bullough, R. "Rlestic Explosions in Solids Cesused by Rediation,®
Gilmen, J.J. J.Appl.Poys. 37:2283-87 {1966). -U.1ll.-

Penper, S.S. #Interaction of Leser Redietion with en Absorbing
Sharza, 0.P. Semi-Infinite Soiid Ber,®

J.Aprl.Phys. 37:2304-08 (1965). -U.Cel.8.D.-

Morlend, L.W. "Generetion of Thnermoslsstic Stress Weves by
Impulsive Electiromegnetic Radistion,®
ATAL J. 6:1063-66 {1968). -U.Cal.S.D.-

A ———

Roussesau, D.L. "Cherged-Perticie Emission upon Ruby Leser Irredistion
= Leroi, G.E. of Trensperent Dieleciric Materieis,®
Felconer, W.E. J.Appl.Puys. 33:3328-32 (1968). -Frick Chen.Leb.-

Raso, D.V.G.L.N. ®Leser-Induced Resistivity Chenges in Silicon,®
J.Appl.Piys. 39:4853 (i958). -Meser COptics-

HEarrington, R.E. ®Thears=el Gonductiocn Feer & Matel Surfece Exposed
to Blsckpody Redistion,®
J.appl.Fays. 39:3699-3705 (1966). -Union Carbide-
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Bushrell, J.C. ®Tpsrmo=lesiic Stress Produciion in Solids,®
¥cCloskey, D.J. Jippi.Phys. 39:5541-46 (1968). -Ssndie Lebs.-

G
I

- Davit, J. F¥echenisn for Lessr Surfece Dexege of (lesses,®
J.2opl.Prnys. 39:6052-55 (190€). -Frence-

Steverding, B. {tbstrect) "Stock Genersiion oy a Pulsed leser,”
Verkheiser, A,.H. Bull.i=.Phys.Soc. Ser. II, 12(32): {D=c 1968). -Redst .fys.-
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Sery, R.S. (Avsirect) ™Megnetic Froperiy Chenges in Megnetic Materials
Gordon, D.J1. Inducedé Ty & ¢Switched Unfucused Laser Been,®
Lehto, D.L. Bull.Am.Phys.Soc. Ser. II, 14(3):386 (Mar 1969). -HiL-
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d. Unfocused Laser Beam {cont'd)

Bedair, S.M.
Smith, H.P.,Jr.
Nunziato, J.W.

Hegemier, G.A.
Tzung, F.

Morland, L.W.

Morland, L.JW.

Anderholm, H.C.

Peercy, P.S.

Anderholm, K.C.
Boade, R.R.

Valsh, E.K,

Apolicnov, V.V.
et al

®Atomically Clean Surfaces by Pulsed Leser Bombardment,®
J.Appl.Phys. 40:4776-81 (1969). -U.Cel.Berk.-

*Rediation Gererated Wave Propegation in Elastic

Rorconductors,® Sandia Lebs. SC-RR~70-428, 2lpp, Jun 1970.

fS3iress-deve Generstion in & Temperature-Dependent
Absorbing Solid ty Impulsive Electromegnetic Radietion,”
J.Appl.Mech. 37:339-344 (1970). -U.Cal.S.D.-

CElastic-Flastic Wave Generation by Impulsive
Electromsgentic Radiation,®

Celif,U.San Diego Tech.Rept.No. 23, AD676324, 30pp, ch 1968,

{Instentanscus deposition; absorption depth over 1 mm.

"Plastic Yield and Reverse Yield Waves Generated by
Impulsive Electromagnetic Radiatién,™

Calif.U.San Diego Tech.Rept.No. 24, AD678381, 23pp, Oct 1968.

®Laser-Generated Siress Waves,"

Appl.Pays.Ltrs. 16:113-5 (1970). -Sendis Labs.-

(A trensparent meterial is used to impede the expansion
of the vaporized absorber.)

®Jltrefast Rise Time Laser—Induced Stress Waves,"
Appl.Fnys.Ltrs. 16:120-2 (1970).
(Rise times near 1 nsec; emplitude about 5 kber.)

*Leger-Induced Stress Waves in Quartz Phenolic,®
J.Appl.Phys. 43:434-6 (1972). -Sandia-
(GrBneisen perameter of 0.22 is found for 2-9 phenclic.)

*Induced Opne-Dimensionel Waves in Elastic Nonconductors,®
J.Appl.Msch. 34:937-941 (1967). (Theery).

YTherroelastic Deformation of a Solid Surface by &
Laser Beax," JETP Lirs. 15(5):172-4 {1972).
(Interfercrmeter reasurements were made cf the bulge
of & fused-guertz disk due to irradiation by &

G0, laser beexm.)
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III. EQUATIONS OF STATE
A, Theory (before 1960)

e m\rmqrﬁmm?wmmmﬁrﬂ RS Attt

Cook, R.K. "Variation of Elastic Constants and Static Stra.us with
Hydrostatic Pressure: A Method for Calculation from
Ultrasonic Experiments,™ 3
J.Acoust.Soc.Am. 29:445-9 (1957). -Bell Tel.-
Benedek, G.B. *Deduction of the Volums Dependence of the Cohesive :

Energy of Solids from Shock-Heve Compression Measure-
ments," Phys.Rev. 114:467-475 (1959).
(4pplied to Be, A1, Co, Ni, Cu, and Ag.)

Grilneisen, E. "Thaorie des festen Zustandss einatomiger Elemente,"
Ann, der Physik, 4th Series 39:257-306 (1912).
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A. Theory (hefore 1960, cont'd)

Slater, J.C.
Dugdale, J.S.
MacDOnald, DIK.C.

Barron, T.H.K.

Duvall, G.E.
Zvolinski, B.Jd.

Overton, W.C.,Jr.
Caffney, J.
Gilverry, J.Jd.
Barron, T.H.K.

Blackmsn, M.

Berger, J.
Joigneeu, S.

0Oldroyd, J.G.

Zel'dovich, Ia.B.

Birch 'y F.

Bil‘\‘-h s F L ]

Gilrarry, Jede

Gilvarry, Jeds

fNote on Grfineisen's Constant for the Ircompresseible
Metels," Phys.Rev. 57:744-6 (1940).

"The Thermel Expension of Solids,"
Phys.Rev. 89:832-4 (1953).

%0On the Thermel Expansion of Solids et Low Tempsratures,®
Phil.Mag. 46:720-734 (1955).

"Entropic Equations of State and Their Application
to Shock Wave Phenomer.e in Solids,"
J.Acous.Soc.Am. 27:1054-8 (1955).

"Tempersture Veristion of the Elastic Constents of Cubic
Elements. I. Copper," Fuys.Rev. 98:969-977 (1955).

AGrfineisen Parameter for & Solid Under Finite Strain,”
Phys.Rev. 102:331-340 (19%6).

fGrfineisen Psrsmeters for the Equetion of State of
Solids,® Ann.Pnys. 1:77-90 (1957).

"0n Negative Volume Expznsion Coefficients,”
Phil.Meg. 3:831-8 (1958).

"Au sujet de reletion lineaire existant enire 1la vitesse
materielle et le vitesse de 1l'onde de choc se propageent
dans un metel,” Compt.Rend. 249:2506-8 (1959).

"On the Formuletion of Rheological Equations of Stete,®
Proc.Roy.Soc. £200:523-541 (1950).

"Investigetions of the Equation of State by Mechanical
Meacurenents," Soviet Physics-JETP 5:1287-8 (1957).

®The Effect of Pressure Upon the Elastic Parameters of
Isotropic Solids, According to Murneghan's Theory of
Finite Strein,® J.Appl.Phys. 2:279-288 (1938).

"Finite Strain of Cubic Crystals,”
Phys.Rev. 71:809-824 {1947). -Harvard U.-

"The Lindemenn &nd Grlineisen Lawis,"
Prys.Rev. 102:308-316 (195%). -Rend-

"Gritneisen's Law and the Fusion Curve at High Pressurs,"
Phys.Rev. 102:317-225 (19%).

~-Rangd-
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A. Theory (cont'd; 1960-1965)

Koxmwer, S.B.
Urlin’ VQD.

M, F.G,.

Kormer, S.B.
Fantikov, A.I.
Urlin, V.D.

Kolesnikova, A.N.

Enig, J.W.

Gandel'man, G.M.

Backman, M.E.

McCloskey, DeJ.

Pastine, D.J.

Andersen, W.H.

Pastine, D.J.

Kopyshev, V.P.

Ginell, R.
Quigley, T.J.

Anderson, O.L.
Nafe, J.E.

#Interpoleticn Zquations of State of Metals for the
Region of Ultrehigh Pressures,”
Soviet Pnysics-Doklsdy 5:317-320 (1960).

"On the Mie-Grilneisen snd Hildebrand Approximaticns
to the Equstion of State of Gubic Solids,”
J.Phys.Chem.Solids 23:395-404 (1962).

"Dynamic Compression of Porous Meisls and the Equation
of Stete with Varisble Specific Heat at High Tempeiratures,®
Soviet Physics-JETP 15:477-488 (1962).

"A Complete E,P,V,T,5 Thermodynemic Description of
Metels Bssed on the P,u Mirror-Image Approximation,*
J.Appl.Phys. 34:746-754 (1963).

"Quantum-Mechanicel Derivation of en Equation of State
of Iron," Scviet Phvsics-JiTP 16:94-103 (1963).

fForm for the Rela.:~r Between Stress end Finite Elastic
and Flastic Stress unger Impulsive Loading,™
J.Appl.Phys. 35:2524-33 (1964). -NOTS-

"An Anelytic Formulation of Equetions of State,™
Rand Corp. RM-3905-FR, 93pp, Feb 1964.

fin Equetion of State for Face-Centered Cubic Metals,"
J.Appl.Pays. 35:3407-1% (1964). -NOL-

fEveluation of the Griineisen Paresmeter for Compressed
Substsnces - I. Metzls,”

Proc. Fourth Symp. Deton. 205-212 (1965). -SHI-
#Formulation of the Grilneisen Parameter for Monetemic
Cubic Crystels," Phys.Rev. 138:A767-A770 (1965).

“Grlineisen Constent in the Thomas-Fermi Approximetion,"
Soviet Physics-Doklady 10:338-9 (1965).

"Compressibility of Solids end Geit's Laws I: P-V
Relationships of the Alkell Metals,"

J.Phys.Chem,Soiids 26:1157-69 (1965). -CUNY-

"The Bulk Modulus-Volume Reletjonship for Oxide
Compounds and Releted Geophysical Problems,”
J.Geophys.Res, 70:3951-62 (1965).

-Bell Tel.-~
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A. Theory (1960-1965, cont'a)

Perzyna, P.
Green, A.E.
Ne:;hdi, P.M.
Heer, E.

Matin, S.A.

Cristescu, N,

Thurston, E.N.

Leibfried, G.
Ludwig, W.

Coleman, B.D.
Nou, H.

Knopcff, L.

Knopoff; L.

Vashcnenko, Y.Ya.

Zubaxev, V.HN,

Batb, S.E.,dr.

"The Constitutive Equations for hate Sensitive Flastic
Materiels,™ Quert.ippl.Math. 2._@:— -332 (1963).

B Generel Theory of an Zlastic-Plastic Continuum,®
Arch.Retional Mech.Ansl. 18:251-281 (19%5).

"Wigco-ZElastic-Fiastic Contimnm Equations with

Compressibility Effects,” General Zlectric Space Sci.
Lab. RE5SD30, Reprint No. 350, 38pp, Jul 1965.

"4 Constitutive keletion for Compressible Plestic
Materiels," Appl.Sei.Pes. A& 15:137-140 (1955).

Loeding-Unloeding Sriterie for Este Sensitive Materials,M
Archiwum Mechianiii Stosowerej 2{17):291-304 (1965).

"Ultrasonic Date and the Thermodynamics of Solids,™

Proc. IEEE 53:1320-3¢ (1965). =Bell Tel.-

("This is primsrily a tutoriel paper on tbe use of wltra-
sonic velccity date, ir conjunction witk date on the
specific heat &nd themal expansion, to find the edistatic
&nd isotkermel elestic coefficients eand their first derive-
tives with respect to pressure &nd temperature.")

"Theory of Atharmonic Effects in Crystals,® in F. Seitz &
D. Turnbull (eds.), Solid State Fhysics: Advences in
Tieseerch end Applications, Volure 12 (Acedemic Press,
E.Y., 1961) pp 275-444.

"The Thermodynsmics of Elestic Materisls with Heat Condu-
ction and Viscosity," Arch.Rat.Mech.Anel. 13:167-178 (1%63).

"Equetions of State of ’.awer at Ultra-High Pressures,"
in R.S. Bredley (ed.), Hi essure Physic emjistr ,
VYolume 1 (Academic Press, Y., 1963) pp 247-263.

fSolids: r..quatlons of Stats of SOlldS at l*’ouerately High

Pressures,™ in R.S. Bradley (ed.), sics
end Chemistry, Yolume | (Acedemic Press, N Y-, 1963

"Concerning the Gruneisen Sonsiant,"
Soviet Physics-Sclid State 2.653-4 (1963).
(Formila derived from free volume theory.)

"Paramaters in the Simon Zguetion Relating Pressure and
Melting Temmersture," Rev.Nod.Phys. 35: 400-413 (1563).
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A, Thucry (cont'd; 1966)

Anderson, C,L,

Anderson, C.L.

fueng, Y.N.
Kreut, E.A.
Kennedy, G.C.

Kraut, Z.A.
Kemledy » Go C .

Pegtine, DJJ.
Takeuchi; H.
Kanemori, H.

¥rlin, V.D,

Umg, C.=C.

cOlCmn, B.D.
Gurtin, M.E.

Evdokimova, V.V.

"Derivation of Wechtman's Equetion for the Tempere-
ture Dependence of Zlestie Moduli of Oxide Compounds,®
Phys. Rev. U4:553-7 (1966). -Bell Tel.-

WThe Use of Ultrasonic Messurements Uuder ¥-dest
Pressure to Sstinsie Compression et High ressure,®

J.Phys.Cher,Solids 27:547-565 (1966). ~'€ll Tel.-
fThermodynemics of Shock Compression cf Metals,"
J.Chen.Phys. £5:1979-8, (1966). -Weterviiet~

"New Yelting Law et Higl: Pressures,®
Phye. Rev.Ltrs. 156:603-¢ (1966). -UCié~

ew Fzlting Lew et Eigh Pressures,"
Puys.feve. 1513668675 {1966).  -UCLL-

- ks

Meuw M

. T
Y -

"Thermel fxpansion and Structure of Anisotropic
Monatomic Solids," Phys.Rev. J48:748-758 (1966).

MZquations of State of Metter from Shock Wave
Experiments,? J.Cecphys.Res. 71:3985-94 (1966).

"Melting et Ultra Eigk Pressures in a Shock Wave,"
Soviet Physics-JETP 22:341-6 (1966),

"On the Thermodynamics of Non-Linear Masterials with
Quasi-Elastic Response,™
Arch.Pat.Mech.Anal, 22:79-99 (1966).

"Thermodynerics and Cne Dimensional Shock Wsves in
Materials With Memory,"

Froc.Roy.Soc. 4292:562~574 (1966).
"Some Relationships Governing the P-T Fhase Diagrems
arnd rolyrorphic Transformations of Zlerents Under
Figh Fressures,” Sovet Fhysics-Uspekhi 0:54-72 (1S66).
(132 refs.)
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Soge, N.

Brugger, K.
Fritz, T.C.

Huang, Y.K.

Wallace, L.C.

Barsch, G.R.

Bergch, G.RE.
Chang, Z.F.

Thomas, T.Y.

Rcyce, E.B.
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A, Theory (cont'd; 1967)

Aingerson, 0.L.

"A Restriction tc the Law of Corresponding States,”
J .Geophys.Res. 72:6754-7 (1967). -Lemont-

"Griineisen Garma from Elastic Date,"
Phys.Rev. 157:524-521 (1967). -Bell Tel.-

"On Static snd Tynacic Compressibilities of Debye Solids
at liigh Pressures,”
J.Cher.Fhys. 46:4570-5 (1967). —Hatervliet-

"Thermoelasticity of Stressed Materials and Comparison
of Various Blestic Constants,”
Poys.Rev. 162:776-7¢9 (1667). -Sandia-

fidiabatic, Isothermel, and Intermediate Fressure
Derivetives of the Elastic Constants for Cubic Symmetry.
1. Basic Formulae,"

Phys.Stat.Solidi 13:120-138 (1667).

"hdiabetic, Isothermal, and Intermediate Fressure
Derivatives of the Ziastic Ccnstants for Cubice Symetry.
II. Kimericel Kesulis for 25 katerials,®
Phys.Stat.So2idi 19:139-151 (1667).

TTheoratical zffect of Large Hycdrostztic Fregssures on
thke Tensile Strength of Materials,®™
Proc.Nat.Aczd.Sci. 37:1195-7 (1S67).

ialla T

fStability af the Zlecironic Confipuresticn end Compressi-
i <

bility of Electror Crditals in Metzls Under Shock-Have
Corrression," Fhys.Pev. 164:920-9.3 (1%67).

"Crireisen Tensor for Anisotropic Msterials,”
J.2ppl.Frys. 38:2023-8 (1¢€7).
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A. Theory (cont'd;
Duvall, G.E.
Fowles, G.R.

et al

Bansigir, K.G.

BaI‘SCh, G.R.
Cheng, Z.P.

Colemen, B.D.

Heyda, J.F.

Jonnson, J.N.

Pastine, D.J.
Forbes, J.¥.

Pastine, D.J.

Pastine, D.J.

Rybekov, A.F.

Swenson, C.A.

Thomes, T.1.

Anderson, O.L.

Anderson, O.L.

NOLER T2-27k
1968)
"Equations of State im Solids,"

Wash.St.U. WSU-SDL-68-01, AD680%60, 130pp, Feb 1968.
(Melting solids.)

YEvelustion of the Griineisen Constent,®
J.Appl.Phys. 39:4024-6 (1968). -Osmania U.~

fSecond- and Higher-Ordex Effective Elastic Constants
of Cubic Crystals under Hydrostatic Pressure,"
J.Appl.Fhys. 39:3276-8, (1968). -Pemn.St.U.-

"On the Use of Symmetry to Simplify the Constitutive
Equations of Isotropic Mesterials with Memory,™
Proc.Roy.Soc. A306:449-476 (1968).

#Correlation of Two *Universsl'! Hugoniots,”
J.Appl.Phys. 39:4873 (1968).

"Single-Particle Model of a Solid: The Mie-GrHneisen
Equation,” Am.J.FPhys. 36:917-9 (1968). -Sandia-

¥Simplified Theory of Anharmonic Contributions to the
Thermodynamic Properties of Solid Sodium Metal,™
Pnys.Rev. 175:905-912 (1968). ~NOL-

"pP, v, T Equetion of Stete for Polyethylene,"
J.Chem.Phys. 49:3012-22 (1968). -NOL-

HAccurate Relations Determining the Volume Dependence
of the Quesiherronic Grimeisen Faremeter,"
Phys.Rev.Ltrs. 21:1582-5 (1968). -NOL-

"Empirical Formule for the Feletionship Between the
Velocity of Scund, Density, and Pressure in & Shock Wave,®
Soviet Fhysics-icoustics 14:115-7 (1968).

fEquetion of Stete of Cublic Solids: Sone Gererslizetions,”
J.Phys.Chez.Solids 29:1337-48 (1968). -Iows St.Coll.-

"Stress-Strain Reletions for Crystels Conteining Flestic
Deformetion,” Proc.Net.Aced.Sci. 60:1102-4 (1968).

"Scme Remarks or the Volume Depsndence of the Grimeisen
Faremeter,® J.Ceorhys.Res. 73:5187-%4 (1968). .
{7 gerendence 2% low and &t high P are very different.)

"Cn ire Use of Ultrasonic and Shock-Wave Date to
Sstimate Corpressions &t Sxtrerely High Fressures,”
Phys.Earth Plenet.Interiors 1:169-176 (1968).
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A. Theory (cont'd; 1969)

Bobrovskii, S.V.
Gogolev, V.H,
Zemyshlyaev, B.V.
Foltz, J.V.
Grace, F.I.

Fromme, J.i.

Buang, Y.K.

Johnson, J.K.

Kratechvil, J.
Dillon, Cuwe,dr.

Thomsen, L.
Anderson, C.L.

Yeh, G.C.K.

Perks, V.J.
Durelli, A.c.

Knopoff, L.
3.

Shariroe, J.N.

Shepiro, $.XN.
Knopoff, L.

"Construction of Approxinmste Shock Adisbets of Solids
in tke Hydrodyrzmic Region,"”
Soviet Physics-Dcklady 14:65-57 (1999).

RTheoreticael Hugonict Sirzss-Tempersture-Strein
States for Aluminmuer end Copper,*
J.Appl.Pays. 40:4195-9 {156}, -Ivi-

Ri: Precticel Model of Three~Dimensionel Viscoelasto-
rlasticity,® Kemen Kuclear KN-69-500(R), 4DA99835,
3%pp, Nov 1959. (For missile response codes.)

"Cn the Teit Zguetion of Comrressibility for Solids,®
J.Prys.Chem, 73:24,39-60 (1969). ~Hetsrviiei~

"Constitutive Reletion {or Rzte-Dependent Plsstic
Flow in Pelycrystalline Metels,”
J.£ppl.Peys. 40:2287-93 (1949), -Sexdia-

" Thermodynemics of Ihustic~Fiastic Msteriels &s s
Theory with Intermel State Vsriablss,®
J.Eppl.Pays. 40:3207-18 (1%69). -U.Kentucky-

"on the Eigh-Tempersiure Zgustion ¢f Siste of Solids,"
J.Geopbys.kes. 74:981-991 (3969). ~Lezont-

": Coxerison of Verious Zlasticity Fermulations
Velid for ell Admissible Valuss cf Poisson's liztio,"
Astroneutice scte 1L:317-326 (1969). -THW-

"Naturel Stress,® Int.J.Kon-Lineer Mech. 4:7-1& {194G).
(Introduces en enslog of paturel sirain.)

"errents on the Interrelziionshirs Setveen Crifineisen’s
——ia : o . 5 Tertho v et l s 34 0
Pareretsr ané Shock and Iscthermal Z~usilicng of Staie,
- Iy, A Y - 2
x e
J.Ceothrs.Beg, T4:2772C-5C (1949, ~CLA-

- s - P v, . S & e
ikecduetion of Shock-=Zave Z~usijons of Sizte tc
L Y Smqent
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&. Theory (cont'd; 197C)

Anderson, O.L. "Elastic Constanis of the Central Force Model for Three
Cubic Structures: Pressure Derivatives and Eguations of
Stete,” J.Ceophys.Pes. 75:2736-40 (1970).
(Ses discussion in J.Gecphys.Res. 76:2756-7 (1971).)

Appleby, E.J. "Hole of Constitutive Eguations of Function Type in
¥edeliing Some Cormonplace Mechanical Behavior,”
: J.hnpl.Phys. £41:4902-12 (1970). -E.S.Steel-

WP

Barker, B.E.,Jr. fGrfineisen Faremeter from Thermal Conductivity
<“hen, R.Y.S. -easurenents Undsr Pressure,”
.Cher.Phys. 53:2616-20 {1¥7C¢). U.Va.-

Cuy
TR AT TR TRTIN

G

i

- Dandekar, D.P. "iterstive Frocecdure io Sstimate the Valuves of Elastic
: Constants of a Cubic Solid at Eigh Pressures froo tke
Sound Wave Velocity Msasurerents,”

J.Appl .Fhys. 41:667-672 (197C). -Hesh.St.C.-

IS ‘x b xl‘vnln

i

Fowles, R. "Determination of Constitutive Peleiions from Plene Wave
Experirents,” Wash.St.U. WSU-SDL-70-01, AD70973€, 74ivp,
: Lpr 197C. {Review reper.)

I
it

PR T

- Grover, R. Cozzents on the Tcxperison of Dymemiec and Static
Cozpression Data,” J.Fhys.Chex.Sclids 31:2347-51 (1970).

Mao, N.-E. fEmpiricel EZcuatior of State for
J .Ceophys.Res. 75:7508-12 (1970). -Harverd U.

I

Pestire, D.J. "Cn the Accurecy of the Wachiman-Anderson Relaticrn,"
= J .Ceophys.Pes. 75:7421-5 (1$7C}. -NOL-
: Pastine, D.J. "Theoretical Zstimnies of Zlastic F2lief ¥ave Velocities
: Q'Reeffe, D.J. for ¥eials wiithk Applicetions ic &A1 and Cu,”
J.hppl.Phys. 431:2743 {(1970). -XOL-
— Thomsen, L. 7Crn. the Fourth-Crder Ankerronic EZ-uation of Stete of
S lids,™ J.Phys.Cher.Solids 32:2003-16 (197C).
e
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A. Theory (cont'd; 1971)

Andsrson, 0.L.
Demarest, H.H.,Jr.

Andrews, D.3.

Cowperthwaite, K.
Williame, R.F.

Duvall, G.E.
Tung, C.T.
Tayior, S.K.

Harris, P.

Holger, J.
Grznato, A.V.

Eratochvil, J.

Matinr, S.S.
S'ren:a, ¥ P.
Gupte, P.X.

Mclachien, D.,Jr.

Royce, E.B.

Ruppin, R.

Ryabinin, Ju.kh.
Beresnev, B.1.
Yartinov, E.D.

FElastic Constani el

ey E s PR~ 1 . ot il 34 n
truciures: Foly ..."} ine Aggregates znd 1nstsbililies,
J .Ceophys.Res. 76:13.9-69 (1971). (Polyciystallins
eggrezates of -z:yst..".li'..e of Nall, ZnS, CsCl, Ga¥5.)

s of ti -e Central Force Fodel for Cubic
+ a7 i=sg

Calculation of Kixed Phases in Continuz: Mechanics,”
J .Comput . Phys. ‘: 326 (1971). -H

"Determination of Constitutive Relationgl-ips witk

Pzﬂtinle G='.zge in liendivergent Waves,”

3.Appl.Phys. 42:457-462 (1971).

(veloci a,,-tm or siress-time records from Lzgrangian
gauges can be us2d to calculate constitiviive relationships.

Thi-~
-

133 articic develops the theoretical basis for this.)

WEquation of State of Solids,® Wash.Stai-: U.
WSU-SDL-70-C2, BRL-CR-24, 4D719307, 7lpp. Jan 1971.
(Cn Eyring's significant siructure theorr.)

"The Grineisen Consiani of Porous lMaterials in Znergy
Deposition Experiments,”

Ficatinny Arsenal Tech. Repori 4255, 245p, Aug 1971.
(Stress relief occurs while ihe emergy is being deposited.)

5]
ts)

BThird-Orde stic Constants and Thermal Eouilibrium
Properties of Jolids,” in W.P. Mason & R.N. Thurstcn (eds.),
rhysical Acoustics, Volize VIII (Acaderxic Fress, H.7

I‘o&o,

e

P

ite-Strain Theory of Urystsiline Ziastic-Inelastic
T {

iais," J.Appl.Fhys. 42:110

D
0 L

“E:i‘f°ct of rressure cn ine reiting Terparature o
3

et 4 o a3 ~ oo e 1e
"GRAY, & Thres-Fhese bguetion of Steie for

] of te etels,”®
- - -2 — - 1 37 o berd -~ o~ -~ -
iewrence Liverwore lab. UCAL-5132:, 49%mp, Sep 1971, .
. - o . . .
UGriceisen Faremeler for Zorr-von Férmdn Latiices,T
- -t S

Phys.Pev. B 3:1L97-8 (1971}, 15

Y 3 3 =i 3 eng 1 & Iy, Saligs g
S¥echerical rroperiises and irocessses in Solids under
High Fressure," J.CGecrhys.Bes. 76:137C-75 (197%,.
("Increasecd plastiicity of briiille sclids resuliing from

3 34 < . 3 g

pressure 2rnd iis couses zre considered...")
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£alinin,

A. Theory (

-

_§kEggsgssrg_g%_cg§§ e %{_gigg§§§b§§§§§§§ g,;gi&g%gggg%;gg%%%%g%ﬁéé%gg B G %%g&g%ag%g%@%é% ’

i N




Theory {cont'd; 1972)

“ldeelized Cynamic Stress-Sirzin Curve of Uniaxial
Corrression of ¥etallic Solids,®

Phys.Bev. E 5:2826-C (1972).

(2 dynamic stress-strzin curve is suggested which is good
when cozrression rate is wvery hi gh £ saconé cusp belveen
the Hugonict elastic limit and the "stsble shock threshold”
is predicted.)

"Wolums Derivative of the GrBreisen Paremeter at Zero-
Pressure," J.Phys.Chem.Solids 33:797-800 (1672).

(Secord order series exeansion in coxpression. Suadratic
shock velocity vs o:rtlc le velocity reistion is consicered.)

e Beuschinger Effect and Iiscontirucus Yielding,"
rnzl.}‘.ag. 26:482-504 (1972).
(n..invclwesnot only the initial yield strength, out

the entire stress-ctrain curve after prestrclnmg.“)

"Influence of rressure on the Ferxi Surface of letels,”
Sc +iet Physics-Uspekhi 14:438-454 (1972). (75 refs.)

£
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B, Collections of Deta

Weleh, J.M. UEquetion of Stete cf Metels from Shock Wave Measurements,®
Chi7 stisn, R.H. Pnys.Rev. 97:15L4-35 (1955).

. Welsh, J.M. fShock-Weve Cozpressions of Twenty-Seven Metals.
Rice, M.H, Equetions of State of Metsls,®
M¥cQueen, K.G. Phys.kev. 108:156-216 (1957).

Yerger, F.L.

Rice, M.E. ACo=pressicn of Solids by Strong Shock Waves,™ in
¥eQueen, R.G. Pe Seitz & D. Turnbull (eds.), Sciid Stete Fnvsics,
Walsh, J.M. Advences in Feseerch and Apoiicetions, Voluxe &

Acsdemic Tress, K.Y,, 1958) pp 1-63.

¥cQueen, R.G. fEquation of State for Hineteen Metellic Elements
Marsh, S.P. Froz Shock-¥Weve Measurements to Two Megebers,”

J.Aprl.Phys. 31:1253-€9 (1960).

: A1'tshuler, L.V. "Shock Adisbets end Zero Tsotherms of Seven Metels st
High Pressures,” Soviet FPaysics-JETP 15:65-74 (1962).
(Cu, Fe, ¥3, Zn, C3, Sn, end Pb.)

Gschpeidner, K.i. ™Pnysicel Properties end Interreletionships of Metellic
and Semimeteilic Blemexnts,” in F.Ssitz & D.Turnbull (eds.),

Solicé Stete Fhysics: Advences in Feseerch end Appliceijons,
Volume 16 (Acedemic Press, E.Y., 1964) pp 275-426.

Anderson, G.D. fA Swu=pery of ine Soviet Pepers on the High Pressure
Equetion of Stete of Metel
AFWLI-TE-55-130, AD621/4B7, 52op, Sep 1965.

3

; Grehez, R.E. "2 Swmmry of Hugoniot Elestic Limit Messurepents,”
= Jopes, O.E. Sendie Lebs. SC-R-68-1857, 13op, Oct 1968,
= Lewrence, R.J. *Dynezic Materiel Properiy Librery,”
Magon; D.S. Szndie Lebs. SC-DR-6B-£85, 58pp, Dec 196S.
Bonzlsy, S.E. (Cozputer rcutines for use with WOXDY end TOGDY. Takles

E of dete giver for A1 feem, A1 1050, A1 2024, &1 6081, Be,
3 Sozp B, Cu, &u, pyrolytic gresphite, Fe fcem, Te, T,
: PEX~9404, THT, W, U, weter.)

Bekken, L.R. PAn Equstion-of-Stsie Fendbook (Conversion Relstions
= - :Gerson, P.D. Between the WCIDI/TOODY end ihe FUFF/KC/HEMP Clesses
= - - of Shock Weve Propegation Computer Codes),®

Sendis Lebs. SCL-IR-68-123, 34pp, Jen 1999.
(Includes tebies of dete for 40 =eterials.)




B, Collections of Data {cont'd)

Henlein, S.L. ®*Comparison of Mechenical end Acoustic Properties for

Hinckley, W.K. Selected Nonferrous, Ferrous, and Plastic Materials,”

Stecher, F.P. Navel Ordnence Lab. NOLTR-70-141, 107pp, Jul 1970.
{Crdered lists of density, sound speed, etc. are given
for 356 non-ferrous, 173 ferrous, &nd 67 plastic materials.)

Coleburn, N.L. "Dynemic Bulk Moduli of Several Solids Impacted by Weak
Shock Waves," J.Acous.Soc.Am. 47:269-272 (1970).
(Bress, 41, boron cerbide, vinylidene chloride, TNT,
plexigles, nylon, epoxy, teflon.)

i iy 4 i
i

Al'tshuler, L.V, "Dynamic Compressibility of Metels Under Pressures
Krupnikov, K.K. from 400,000 o 4,000,000 Atmospheres,”
Brazhnik, M.I. Soviet Physics-JETP 34:614-619 (1958).

(Cu, Zn, Ag, Cd, Sn, Au, Fb, Bi)

i

ven Thiel, M. "Compendium of Shock Wave Data,”

F UCRL-50108, several volumes, Jun 1966.

& McQueen, R.G. "The Equation of State of Solids from Shock Weve Studies,"
2 Marsh, S.P. in E. Kinslow, Figh-Velocity Impact Phengmeus

: Taylor, J.W. (Acedemic Press, K.Y., 1970) pp 293-417.

Fritz, J.N. (Good review eriicle with dete given for a large number
= Certer, W.J. of substances.)

2 Vaidya, S.N. "Compressibility of 18 Metels to 45 kbar,"

= Kennedy; G.C. J.Phys.Cher.Solids 31:2329-45 (1970). -UCla-

2 (4g,h1(606176),A1,Be,21,Ca,Cd,Cu,Fe,In,La,Mo,Ni, Fb,Sn,
Te,T1l,in; pyrophylliie, boron nitride, talc.s
Dric.emer, H.G. *I-Rey Diffrection Situdies of the Lettice Perameters of
2 et el Solids under Very Eigh Pressure,® in F. Seitz &

= D. Turnbull (eds.),

7 Ressarch and Applications, Volums 19 (Academic Press,

N.Y., 1966) pp 135-228.
(Tonic, moleculer crystels; metsls; to 500 kber.)

PN
i

Birch, F. *Coprressibility; Zlsstic Constants,” in S.P. Clark, Jr.
(ed.), Esandbock of Pnysicel Constanis, revised edition
-2 (Geolcgical Society of Azmerice. 1966).

‘ (Tables of dats for elements, simple compounds, many
rocks and minersis; nearly 300 refs,)

Vaidya, S.N. "Compressibility of 22 Elemerntal Solids to 45 Kb,"
Kennady, G.C. J.Phys.Crem.Solids 33:1377-8% (1972).

Gray, D.E.{ed.) American Institute of Phvsics Fandbook, 3rd Edition
(8.1I.P., H.Y., 1972). 2200rp.
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C, Metals

Deniels, W.E,
Smith, C.S.

Chang, Y.A.
Himmel, L.

Jones, A.E.
Isbell, W.M,
Maiden, C.J.

Rohde, R.W.
Pitt, G.H.

Fuller, P.J.A.
Price, J.H.

Grace, F.l.
G\].St, W.H.

Royce, E.B.

Coleburn, N.L.
Forbes, J.W,

Christou, A.
Browa, K.

Alers, C.a.
Neigabours, J.R-

Hiki’ Y.
Thomas, J.F.,Jr.
Granato, A.V,

Hsieh, K.
Bolsaitis, P.
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LOLTR 72-2Th

1. Miscellanzous Metals

"Prescure Derivatives of the Elasiic Constents of
Copper, Siiver, end "»ld to 10 0OC Bars,"
Fhys.Rev. 111:713-721 (1958).

"Tempersture Dependence of the Elastic Constants
of Cu, Ag, end Au Above Rcom Temperature,™
J.}ppl.Phys, 37:3567-72 (1966). -IRL-

"Meazuscement o1 the Very-High-Pressure Properties
of Materials Using a Light~Ges Gun,"

J.Appl.FPays, 37:3493-99 (1966). ~GRDL-
(Hugoniot date for Fansteel 77, W, Au to 6 Mber.)

"Dislocetion Velocities in Mickel Single Crystels,”
J.ApplORWSt 2:8’76-9 (1%7). "U-Ut&}l-
(Data at various T as function of sir.ss.)

"Dynamic Stress-Strain Releese Paths for s#luminum and
Magnesiun Measured tc 2C0 kb,™ Brit.J.Appli.Phys.
D2:275-286 (1969). -UKAEA-

"Shock-Wave Strengthening of Copper end Nickel,"
S.Appl.Phys, 40:2649-53 (1969). -IWL-

"Shock~Induced Phase-Transition Pressures in Fe~Cr
and Fe-Cr~Ni Alloys,” J.Appl.Phys. 41:2443-6 (1970).

"Anomalous Effect of Tempereture on Shock-Wave
Propagation in Cu-Zn," J.hppl.Phys. 40:4624-6 (1969).

"High-ressure Phase Trensitions and Demegnetization
in Sheck Compressed Fe-Mn Alloys,™

J Appl.Phys. 42:4160-70 (1971).

(Transition pressure drops frow 133 kber for rure
iron to 70 kbar for iron wiin 14% Mn.)

"The Elastic Constants of Zinc Between 4.2° and 670%K,"
J.Phys.Chem.Solids 7:58-64 (1958),

A= -

(Ultrasonic~pulse experiments.)

"Anharmonicity in Noble Metals: Some Thermal Properties,®
FPhys.Rev. 153:764-771 (1967). -U. I1l.-
{Copper, silver, gold; celculations.)

Bhn Bouetion of
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2. Alkeli Metals

Rice s M.H 3>

Ehrenfeld, J.
Krimsk}’, S.
Selvitella, J.

Paatine, D.J.

Pastine, D

Pastine, D.J.
Forbes, J.4.

Veidya, S.N.
Getting, I.Co
Kenredy, G:C.

Grover, R.

Quigley, Tedw

Pavlov, S.D.

Luedemann, H.D.
Kennedy, G.C.

Crover, R,

Keeler, R.NH.
Rogers, F.J.
Xennedy, G.C.

NOLTR 7T2-27k

"Pressure~Jolume Reletions for the Alkali Metsls
from Shock-Wave Measurements, ¥
J.Phys.Chem.Solids 26:483-492 (1965), -LASL-

"Hugoniot Equation of State of Alkeli HM=‘als,®
J.Appl.Phys. 37:4757.-8 (1966). -GC& Corpe-

*Thermel Contributions to the Elastic Constants cof
Sodium," J.Phys.Chem,Solids 28:522- (1966). -NOL-

"p, V, E, T Equation of State of Metellic Scdium
in the Clessical Region of Tempersture,"
Phys.Eev.Ltrs. 18:1187-9 (1967)., -NOL-

®Simplified Theory of Anharmonic Contributions to the
Thermodynamic Properties of Sclid Sodium Metel,®
Puys,Rev, 175:905-912 (1968), -NOL-

®The Compression of the Alkeli Metels to 45 kber,®
J.Pays.Chem.Solids 32:2545-56 (1971). -~UCLA-
(New experimental regults differ from Bridgman's.)

"Thermal Properties of Alkeli Metals From Static
and Dynamic Compressibilities,®
J.Phys.Chem.Solids 32:2539-44 {1971). -IRLI~-

"Compressibility of Solids and Teit'!s Law: I: RV
Reletionships of the &#1lh.i3 Metals,®
J.Pays.Chem.Solids _zg:nsv-@ (19¢5). -CUNY-

"Theory of the Equation of State of Potassium,
Rubidium, &nd Cesium,"

Soviet Puysics J. 10:35-40 (1967).

*Melting Curves of Lithium, Sodium, Potassium,
ard Rubidiwm to 80 Kilobars,¥
J.Geophys.Res. 73:2795-2805 (1968}, -UCLA~

"Cn the Compressibility of the Alkali Metals,"

2 JPhys.Chem.Solids 30:2091-21C3 (1969). -LRL-
(Shock wave and static datz ae inconsistent above 40
kbsr. Ineaccurascirs in the stestic data are ihe 1ikely
cause.)
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Perry, F.C.

Perry, F.C.

Erkzman, J.0.

= £
= 5
= %
=
B
= 2
§
i

Erkmen, J4.0.

\?

Isbell, W.M,
Christmen, D.

Yofrann, R,
Andrevs, D.J.
Mexwell, D.E.

Pastine, DJJ.
et &1

Lazarus, D.

Mellory, H.D.

Weser, W.H,
Rand, J.L.
Mershall, J.M.

Goranson, R.W.
et al
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NOLTR 72-274

"Laser Interferometer Determination of the Dynemic
Pesponse of Aluminum to Intense Electron Pulses,"
Ssndia Lets. SC-KR-69-560, l4pp, Sep 1969.

(4 room~temperature Grllneisen parsmeter of 2,00%15%
is found for T6-6061 aluminwnj

®Zlectron Besm InGuced Stress Weves in Solids,®
Appl.Pnys.Ltrs. 17:478-480 (1970). -Serdia-
(Experimerts on 6061-T6 aluminum showed slow rise of the
rlestic weve, wWONDY calculations were used to obtein
wave prcfiles.)

"Spalling of Aluminum end Copper,™
Poulter Lsba., Stanford Res, Inst. TR 0Q15-59, 28pp,
ApR29841, Oct 1959,

"Dacey of Explesively Induced Shock Weves in Seolids and
Spalling of Aluminuzm,® Foulter Lebs., Stanford Res. Inst.
TR 008-60, 16pp, AD244108, Aug 1960.

"Shock Propegation end Fracture in 6061-T6 £luminum From
Weve Profile Meesurerments,” General Fotors Technical
Center, Warren, Mich. MSL-£9-50, DASA-2/19, AD705536,
3¢pp, Apr 1970.

fComputed Shock Response of Porous Aluminum,"
JoAI.'plo}hySQ 2:4555’62 (1%8)0 -PI"

"Theoretical Shock Properties of Porous Aluminun,®
J.Appl.Fhys, 41:3144-47 (1970). -NOI~-

"The Varietion of the Adiebatic Elastic Constants of KCi,
FaCl, CuZn, Cu, end Al with Pressure to 10,000 ber :,"
Phys.Rev. 76:5,5-553 (1949).

"Propagetion of Shock Waves in Aluminum,"
J.Appl.Phys. 26:555-9 (1955).
(Plate-slep experiments.)

fStress-wave Propagetion in Aluminum,"

¥evel Crdnance Laboratory KOLIR é3-1/1, 23pp, Jul 1963.
(A one-dimensional snelysis gives good sgreement with
air-gun tests on 7075-T5 eluminwnj

"Dynamic Determination of the Corrressibility of metels,"

Joﬁpple F&l}rSQ ;;3:(2:14?2“9 (1955) .
(24 ST Durelumin fcr tle range 0.1l to G.3 megebers.)

71

oyl gt g

=
=

e L i

A L Bl




3. Aluminum {cont'd)

Doran, D.G.
Fowles, G.R.
Psterson, G

VeI 5000, Y :

Erkman, J.0.

Katz, S.
Doran, D.G.
Curran, D.R.

Ai'tschuler, L.V.

41'tschuler, L.V,

-

Fowles, G.H.
Curran, D.R,

Lundergan, C.D.
Herrmann, W.

Barker, L.M.
Lunderga.n, C.D.

T

Herrmann, W.

Hartman, 4.F.

Curran, D.R.

Angderson, G.D.
et al

Morgan, D.T.
et al

Barker, L.M,
Butcher, B.M.

ET)

Karnes, C.n.

Munson, D.E.
Barker, L.M.

NOLTR 72-27k

"Shock-Wdave Compression of Alumiram,"
ths.Rev Lirs. ;.402-4 (1958).

-.) a2

{Reflected-1ight tschnioues useful in 50-500 kbar rangs.)

"Explosively Induced Nonunifor: Obligue Shocks,®
Phys.Fiuids 1:535-54C (1958).
(Method of cheracteristics caleculations for 4l and Cu.)

"Hugonic. Eguation of ZCtate of Alweinum and Steel from

Oblicus Shock ¥ ‘easurements,”
J.appl.Fhys. 30:568-576 \,.939
(40-180 kbar for 21. Low-carbon steel shows phase

r, and Leed

"Nonhy.ro¢ynamic Aiienustion of Shock Waves in Alumimum,"
J.Appl.Thys. 34:2677-85 {1963). -SRI-

te of 6061-T6 Aluminur at Low Fressures,”
2b40—59 (1963). -Sandia- (0-31 kbar.)

..nuz:,
(196&4). -Sendia-

-

"Deterni .:.tion of Unloading Zehavior of Uniaxially Strained
6061-7€ Aluminum from Zesidual Strain Measurements,®
J.Appl.Fuys. 35:2090-6 (1964). —Sendia-

"Resjduzl Stirains in Shock-Loaded Aluminum,V
J.Anpl.rhys. }é:25?1—2 (i%t,). -Norwegian DRE-

"Eguation of Stia Aluminum and T2{l1on,"
AFAL-TR-65-147, 58 : 5. AD625579.

"}‘e suy e.‘em of 2r and tre Internal
n Qf State for

7, 128pp, Cct 1965,
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in Impact-Loaded 1060 Aluminum,”
(1966). -Sandia-
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3. Aluminum (cont'd)

Asay, J.R.
Guenther, A.H.

Erianan, J.0.

Christensen, A.B.

Holt, D.L.
ot al

Mader, C.L.
KeKenna, P,
Pastine, D.J.

Bertholf, L.D.
Karnes, C.H.

¥oltz, J.V.
Grace, F.I.

Fuller, P.J.A.
Price, J.H.

Fyfe, I.M.
Swift, R.F.

Ho, F.S.
Ruoff, A.L.

Johnson, J.N.
Barker, L.NM.

Rusubov, A.S.
van Theil, M.

Kusubov, A.S.
ven Theil, M.

NOLTR 72-274

"Ultrasonic Studies cof 1060 and 6061-T6 Aluminum,"
J.Appl.Fhys. 38:4086-8 (1967).  -AFVL-

"Attenuetion of Shock Waves in Aluminum,®
J .Appl.Fhys. 38:5395-5403 (1967). -SF

"The Strein-Rate Iependence of the Flow Stress in Some
Alvmimum Allcys," ASM Trans. 60:152-9 (1967). -GMIC-

"One-Dimensicnal Zlastie-Flastic Calculations for
Aluminum,® Los Alamos Sci. Lab, LA-3678, Feb 1967.

"Wolume Dependence of thke Grilneisen Paramstsr for
Alwpinum,® J.Appl.Bhys. 39:6104 (1968). -KOL-

"Axisymmetiric slastic-Flastic Wave Propagation in
6061-7¢ Aluminun Bers of Finite Length,”

J.Appl.Mech. 36: 533-9” (1969 ) -Sandia-

(End—on im spact, of two identical alumimm bars is studied

=

i
experlu.entally ané calcuiated with the 1001 ccde.)

"Thacreticel HFugoniot St ress-ierner*tup-aursm Statas

for Alwrimm and Copper,"
J.Appl.Phys. 40:4195-9 (1969). -NWi-

"Djnar'ic Str9s "t.rain Re‘ieas Pe ms for Alminum and

(3.Phys.D), Sel. "2, Vol. 2, 27:-286 ( 69). -UKAEA-
*The Dynamic Flastic Response of Alumimm to Plane Strein
Cylindrical Stress Waves," dash.U., Seatile, AD695703,
77vp, Jul 1962. \uxnloamg wire in nollow cylinder

"Pressure Dﬂ'oa-:m:'.enc‘= of tr- Zlastic Constants Sfor
Alwminum from 77° to 300° K,"
J.Appl.Phys. 40:3151-6 (1"69) -Cornell U.-
"Dislocation Iwnamics an

14 e-qr Plas
6061-T6 Alumimum,™ J.Appl.Fhy :

stic Yave Prcfiles in
. 40:4321

-3 (1969).

HQA

“Dynamic Yield Strength of 2024-I14 Alwrinum &t 313 kbar,”
J.Apvl.Bhys. 4Q:893-% (1969). -LRL-
™easurament of Elastic and Flastic Unlcoading Wave Profiles
in 2024-TZ Alumimem Alloy,!

J.Appl.thys. 40:3776-80 (1969). ~LFL.
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3. Aluminum (cont'd)

Chang, H.L. ign Analysis of Plane Shock-Structures in 6061-Té

Horis, Y. Aluminum," North Carclina Stete U, TR-71-1, AD720716,
Feb 1971. (Frofiles of Johnson & Barker ere compared
with finite-difference calculations.)

Ay

Cohen, L.J. "Time-Dependent Fracture Criteria for 6061-T6 Aluminum
Berkowitz, H.M. Under Siress-Yave Loading in Uniaxisl Strain,”

Int.J.Fracture ¥ech. 7:183-296 {1971).

Gaugter, W.B. "Low-Temperature Grineisen Farameters for Silicon and
Aluminum,” Fhys.Rev.B 4:1288.96 (1971). -Sendia-
(Pulsed electron-vesr deta; 5 to 290%K.)

Jones, 0.E. PDynaric Yield Behevior of Explosively Loaded Mecals
Heilson, F.W. Determined by a twuartz Transcucer Techaique,"
Senedick, W.B. J.4ppl.Fhys. 33:3224-32 {1962).

(DuraXuninum, Armco iron, and steels.)
Lidge1, W.L. "Experirentelly-Daternined Fiestic Wave Velocities in
Steels, R.S. Fully-Annealed 1100F Alunminmm (Siriker Velocity 89 ft/sec

to 788 ft/sec)," N. Carolina State U., Releigh, TR-70-11,
AD717328, 32pp, Dec 197C.

— e i A T
RS A S oKL W PR R v O G LRt

Newmann, R.J. fEigh Temperature Ecuaiion of State for Aluminum,™
¥arshall Space Fiight Center, Ala., NASA TN D-5892, 15pp,
&ug 197C. (To 5 Mbar and 25,000 K.)

»‘\“l“" "

il J;Ng

5 Pastine, D.J. "Theoretical Estimates of Elastic Relief Wave Velocities
O'Keeffe, D.J. for Metels with Lpplications to Al and Cu,"

J.A.pl.Phys. 41:27L3 (1970).  NOL-

Frater, R.F. WHypervelocity Impact—Yateriel Strength Effects on Crater
Formation and Shock Propsgation in Three Aluminum &lloys,”
&ir Force Materials lLab. AFML-TR-7C-225, AD718461, 315pp,
Dec 1970. (%41lcys are 1100, 6061, and 7075.)

"‘, Wiy il ‘H‘h‘\‘ :\!‘l"}

—
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Rosenblatt, M. "Numerical Calculations of Hypervelccity Impact Crater
Formation in Hard and Soft Alwminum Alloys," Shock Hy.iro-
dynamics, Inc., APML-TR-70-254, AD721/468, Feb 1971.
{BEulerian 2-D STEZF code calculations for 4 end 7 km/sec
A1 srheres cnto 11C0-0 and 7075-Té Al alloys.)

"

T
ik

Myt

-

e j

Stevens, A.L. "Effect of Shock Freccrpression on the Dynarmic Fracture

= Tuler, F.R. Strength of 1020 Sieel and 6061-T6 Aluminum,"

J.Appi.Phys. 42:5665-70 (1971). -~Sendia-

Suzuki, T. Second- and Third-Order Elastic Constants of Aluminum

3 and Lead," Fhys.Rav. B 3:4007-14 (1971i). -U.I11.-

(Calculations.)
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4. Copper

LazaTus, D.

Overton, W.C.,Jr.
Cafiney, J.

Deniels, W.B.
Smith, C.S.

Brieman, J.0.

Erkmenr, J.0.

Allen, W.A.
et al

Al'tschuler, L.V,

A1'tschuler, L.V.

McQueen, R.G.
Marsh, S.P.

Prieto, F.E.
Renero, C.

Cheng, l.A.
Himmel, L.

Munson, D.E.
Barker, L.M.

"The Variation of the Adiabetic Elsstic Constsnts of
KC1, YaCl, CuZn, Cu, end Al with Pressure to
10,000 Bers,® Phys.Rev. 76:545-553 (1949).

fTempereture Verietion of ihe Elestic Constents of
Cubic Elements. I. Copper,%
Poys.Rev. 98:963-977 {1955).

®Pressure Derivatives of *he Elastic Comnstents of
Copper, Silver, end Gold to 10,000 Bars,®
Pnys.Rev. 111:713-721 (1958).

Paxplosively Induced Monuniform Cblique Shocks,™
Phys.Fluids 1:535-540 (1958).
(Method of cherscteristics celculetions for Al end Cu.)

"Spalling of Aluminum and Copper,"
Poulter Lebs., Stenford kes. Inst. TR 015-59,
AD229841, 28pp, Cct 1959.

"Fluid Mechenics of Copper,"
Phys.Fluids 2:329-333 (1959).

"Equation of Stete for Aluminum, Coprer, end Leed
in the Eigh Pressure kegion,"
Seviet Physics-JETF 11:573-579 (1960).

"The Isentropic Compressivility of Aluminum, Couper,
lead, end Iron &t High Pressures,”
Soviet Fhysics-JZTP 11:766-775 (1960).

iltimate Yield Strengih of Copper,™
J.Apnl.Pays. 32:654-665 (1962).

®Cohesive Energy of Copper,"

J.Chen.Phys. 43:1050-55 (i965).

(Celculetions show volume dependence of Crilneisen
peremeter to ve small.)

"Temperature Dependence of the Elestic Constents of
Cu, Ag, and Au Above Room Tempersture,®
J.hppl.Puys. 37:3567-72 (1966). -LEL-

"Dynemicelly Determined Pressure-Volume heletionships
for Aluminum, Coppar, and Lead,"
J.Appl.Phys. 37:1052-60 (1966). -Sandie-
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4. Coppar (cont'd)

Boede, HK.K.

Foltz, J.Y.
Grace, F.I.

Grace,

121
)

Jones, Q.E.
Mote, J.D.
O'Keeffe, D.J.

Pastine, D.J.
O'Keeffe, D.J.

%ﬁe, R.R.

O'Keeffe, D.J.

. -
NEITR

~i
MULiIN =o'~

“Coapression of FPorous Coprrer by Sheck Waves,"
J.Appl.Phys. 39:5693-5702 {1968). -Serdie-

"Theoreticel Hugoniot Stress-Temperature-Sirain
States for Aluminum enc Copper,"
J.Appl.Fhys. £0:4135-9 (1969). -KWL-

fShock-Wave Strengthening of Copper ard Kickel,®
J.Appl.Phys. 40:26/9-53 ?1%9). KWL~

"Shock-Induced Dynemic Yielding in Copper Single
Crystals," J.Appl.Poys. 40:4920-8 (1969). -Sendie-

"Accurate Pressure, Volume, Temperature keletions for
Copper,® J.Ceophys.Res. 75:1947-52 (1970). -NOL-

"Theoreticel Bstimates of Elastic Reliefi Weve
Velocities for Metels with Applicetions %= Al and Cu,"
J.Appl.Phys. 41:2743 (1970).  -NOL-

®Principal Hugoniot, Seccnd-Shock Hugoniot, and
Release Behevior of Pressed Copper Powder,®
J.Appl.?h}'s- Q:Li’,-z-fl (1970)3 ’S&ndia"

*Theoreticel Determinetion of the Shock States of
Porous Copper,® J.Aippl Phys. 42:888-9 (1971). -KOL-
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5. Iron

Al'tshuler, L.V,

et al

Ericran, J.0.

Al'tshuler, L.V,

Tvanov, ALG.
Novikev, S.A.

Jones, 0.E.
Neilson, F.W.
Benedick, W.B.

Gandel'ran, G.M.

Ivanov, A.G.
Novikov, S.A.
Sinitsyn, V.A.

Taylor, J.4.
Rice, M.H.

Taylor, G.W.

Johnson, J.N.
Band, W.

Lysne, P.C.
Halpir, W.J.
Butchker, B.M.

Karnes, C.H.

Nearenn, R.J.

Camptell, J.E.
Foltz, J.V.

"Iymaric Compressitility and Zguation cf Stazte of

Under iiigh Pressure,”

Soviet Physics-JETF 24:606-61/ (1958).
"Smooth Spalls and the Polymorphism of Iron,"
J.Appl.Phys. 32:939-9.4 (1961).

"The Isentropic Comrressibility of Alwsinum, Copper,

lead, and Imon at High rressures,”
Soviet Physics-JET? 11:766-775 (1960).

"Rarefaction Shock Waves in Iron and Steel,”
Soviet Physics—JETP 13:1321-3 (1961).

"Dynamic Yield Behavior of Explosively Lcaced HMetals

Determined by a {uartz Transducer Technigue,®
J.Appl.Phys. 33:2°24-32 (1962).
(Duralwimm, Arm + iron, sieels.)

"uantum-Mechanical Pxsivation of an Lazuation of Siate
of Iron," Soviet Fhysics-JETP 16:94-103 (1963).

"Investigation of Elastic-Flastic #daves in Explosively

Loaded Iron and Steel,"
Soviet Physics-Solid State 5:196-202 (1963).

"Elastic-Flastic Froperties of iron,"
J.Appl.Phys. 34:364-371 (1963). -L&SI-
"Dislocetion Tynamics and Dymamic Yielding,™
J.Appl.Phys. 36:3146-50 (1965).

(Elastic-plastic flow in Amco iron at very high strain rates.)

"Investigation of Precursor Decay in Iron by the Artificiel
Viscosity Mettnd," J.Appl.Phys. 38:1578-85 (1967).

"Shock Compression of Porous Iron in the Region of

Incomplete Compaction,®
J.Appl.Fhys. 39:5488-95 (1968). -Sandia-

“"Dynamic Ccmpaction of Forous Iron,"
3 .hppl.Phys. 40:2967-76 (1969). -Sendia-

"Eguation of State for Forous Metals Under Strong

Compression,” J.Appl.Fhys. 42:4945-54 (1971).

(Jorked out for porous A1, Fe, Cu, Ki, Pb, W.)

"Theoretical Hugoniot States of Armco iron in the i

Plastic Stress Hegion,"
J.Mech.Phys.So0lids 18:427-433 (1970). -N@L-
(Between elastic yieid point and 131 kb.)
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5. Iron (cont'd)
Waison, H.,Jr.

Rotter, C.A.
Seith, C.S.

Duvall, G.E.
Fowles, G.R.
Horie, I.

Beshers; D.KH.

NOLTR 72-27&

"Longitudinel Weve Propagation Tests and the
Exreridental Determination of the Dynemic Stress-
Strain Characteristics of Pure Irom,®
Int.J.Solids Structures 6:1157-72 (1970). -0~

"Ultreeonic Equetion of Stete of Iron. I.
Low Pressure, Room Temperature,®
J.Phys.Chem.Solids 27:267-276 {1556). -Cese IT-

®Equations of State in Solids,®
Vash.St.U. WSU-SDL-67-01, AT669251, 132pp, Feb 1967.
(Liquids; phese chenges in irop; quartz.

*Elgstic Stiffness Coeificients of Iron from 77° to

673°K,® J.tpol.Prys. 36:1€20-3 (1965). -Prown U.-
(Single crystais.
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6. Lesd

%ck; B.c.
Evens, W.M.
Jemes, H.J.

Al'tshuler,
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Al'tshuler,

T

Ml i

¥unscz, D.E.
Barker, L.K.

Suzuki, T.
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Nawnsnn, R.J.

L.v.

LIV.

NOLTR 72-27k

"Equetion of State for Porous Metsls Under Strong Shock
Compression,” J.Appl.Phys. 42:4945~-54 (1971).

(Worked out for porous Al, Fe, Cu, Ni, Pb, ¥W.}
®The Propegetion of Shock Waves in Steel and Lead,”
Prec.Phys.Soc. 60, Pert 1:1-8 (1948).

®Equation of Stete for Alupimum, Ccpper, end Leed
in the High Pressure Regicn,®
Soviet Physics~JETP 11:573-579 (1960).

"The Isentrogic Compressibility of Al:mima,
Coprer, leed, end Iron et Higk Pressures,”®
Sovist Paysics-JEIP 11:766-775 (1950).

®Dynemiceily Determined Pressure-Volume Relationshirs
for Alwmim=, Copper, &nd Leed,”
J.Appl.Fays. 37:1652-60 (1966). —Senfie-

®Second~ gnd Third-Crder Elastic Constents of Alwmimm

end Leed,” Phys.Rev, B 3:4007-1 (1971). -0.,I11.-
(Calculations.)



7. Steel

Pack, D.C.
Fvens, W.M.
Japes, H.J.

Ivanov, A.G.
Hovikov, S.A.

Jones, O.E.
¥eilson, F.W.
Bepedick, ¥.B,

Ivenov, A.G.
Hovikov, S.i.
Sinitsyn, V.3.
Jones; 0.E.
Holiend, J.R.

Xetz, S.
Doran, D.C.
Curren; D.R.

Stevens, A.L.
Tuler, F.R.

"The Prop agat.ion of Shock Weves in Steel end Lead,®
PI‘Ob .UO\.. , ?al‘t 1-8 ( 9&8)

"Rarefsction Shock Weves in Iron erd Steel,
Soviet Pnysics-JETP 13:132i-3 (1961).

"Dynemic Yield Behevior of Explosively Loeded Metels
Determined by & Quertz Transducer Technique,®
J.Appl.Foys. }2.;22!,-32 (1962).
(Dureluminum, Amco iron, steels.)
"Investigstion of Elsstic-Fiestic Weves in Bxplosively
losded Iron end Sieel,”

i Physics-Solid State 5:195-202 {1963).

oz2ively Loeded ¥ild Steel,”

"Hugorniot Equstion of State of Alwminua and Steel
froa Onlique Shock M asure:ents,
J.Appli.Poys. 30:568-57¢ {1959).
{(40-180 kber for 41. Low-carbon steel shows a
phese transiticnm.)

®Effect of Slwock Precompression on the Dynsmic Frecture
Strength of 1020 Steel end 6061-T6 Alumimm,"
J.Appl.Phys. £2:5665-70 (1971). -Sendie-
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8, Tantalum

Soga, N.

Chechile, R.A.

- e - 1t
fohde, R.¥.
m m

Towre, T.L.

Fateeva, K.S.
Vereshchagia, L.F.

Isbell, W.M.
et al

ROLTR T2-27L

d
Tantalum and Tungsten at Eigh Temperatures,”
J.Apcl.Fhys. 37:2416.20 (1966) -Bal2 T

(TO SGOOC.) o T

TUltrasonic Sguaticn of Sizte of Tantaly= ®
- 7 - ~ 7
Case Inst.Tech., Cleveland (for ORR), AD655640, 2Lrp, May 1967.

"Shock-C~pressicn Behavior of Tantalux at 25°C end 900°C,
J.Appl.rnys. 42:878-880 (1971).
(Experizental Hugonict date to 80 kbar.)

"elting Curve of Tantalum Up To 60 kbers,®
Suviet Physics-Doklady 16:322-3 (1971).

Measurements of Dynamic Properties of Materials. Volume
V1. Tantalum,” General Motors Tech.Ctr. MSL-70-23-Vol 6,
DASA-2501-6, AT741217, 90pp, Feb 1972,
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9. Tungsten
Boade, R.R.

Naumann, R.J,

Jones, A.H.
Isbell, W.M.
Maiden, C.J.

Soga, N.

Fohde, R.W.

Krupnikov, K.K.
Brazhnik, M.L.

Krupnikova, V.P,

Lowrie, R.
Gonas, A.M.

KOLTR T72-2T7%

"Dynaric Cempression of Forous Tungsten,™

J.Appl.Fhys. 40:3781-5 (1969). -Sandia-

N~ 3 +

Bquation of Steie for Porous Mstals Undsr Stronz Shock
3 " T T . oy

Compression," J.Appl.Thys. 42:4945-54 (1971).

(Worked out fer porous &1, Fe, Cu, Ni, Pb, W.)

"Measurement of the Very-High-Pressure Properties of
Materials Using a Light-Gas Cun,"

J.Appl.Fhys. 37:3495-90 (1966). -GMRDL-
(Hugoniot data for Fansteel 77, W, Au to 6 Mbar.)

"Comparison of Meazsured and Predicted Bulk Moduli of
Tantalur and Tungsten at Eigh Terperatures,”
J.Appl.Fhys. 37:3.16-20 (1966). -Bell Tel.-

fe Cn

(&C‘ SC‘C J.)

"Ecuetion of State of Shock-Loaded Tungsten at 950°C,"
£ppl.Fnys. 40:2088-93 (1969). -Sendia-

“Shock Compressicn of Porous Tungaten,®
Soviet Physics-JETP 15:470-6 (1962).
(Experiments to about 4 Mber.)

"Dgnamic Elastic Properties of Polycrystelline Tmgzsten,
24°-1800°C," &.Appl.Phys. 36:2189-92 (1955).
(Ultrasonic pulse-echo measurements.)
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NOLTR 72-27/,
D, Porous Materials 72-271,

Linde, R.K. "Shock Propagation in Nonreactive Forous Solids," E
Schmidt, D.N. J.Appl.Fhys. 37:3259-72 (1966). -SRI~

Hih

i

Anderson, G.D. "Investigation of Equation of State of Porous Earth Media,"
et al AFWL-TR-65-146, AD628803, 172pp, Feb 1966.

Hofmann, R, "Computed Shock Response of Forous Aluminum,"

A T AT O

Andrews, D.J. J.Appl.Phys. 39(10):4555-62 (1968). 4
Mexwell, D.E. é
Lysne, ?.C. "Shock Compression of Porous Iron in the Region of 2
Halpin, W.J. Incomplete Compaction,® . ;Z
J.Appl.Phys, 39(12):5488-95 (1958). -Sendia- g
Boads, R.R. "Compression of Forous Copper by Shock Waves," i;%
J.Appl.Phys. 39(12):5693-5702 (1968). -Sandia- 5
Herrmann, W. "Equation of State of Orushable Distended Materials,™ %
Sandia Labs. SC-RR-66-2678, 74ipp, Mar 1968. 2
Herrmann, W. "Constitutive Equation for tho Dynamic Compaction of %ﬁ
Ductile Porous Materials," |
J.Appl.Prys. 40(6):2490-99 (1969). -Sandia- §
Butcher, B.M. "Cynamic Compaction of Forous Iron," E
Karnes, C.H. J.Appl .Phys. 40(7):2067-76 (1969). -Sendia- 2
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D. Porcus Materials (cont'd)

Lysns, P.C. *Low-Stress Shock and Relsass Wave Behavier of Porous

Carbon,® J.Appl.Phys. 41(1):351-360 (1970)}. -Sandia Labs.-
(Below 25 kbar.)

- Pastine, D.J. ®Theoretical Suock Prrperties of Porous Alumimm,"

H et a1 J.Appl.Puys. 41(7):3144-47 (1970). -KOL-

? Lee, L.M. ¥Some Dynemic Mschanicsl Properties of Distended Carbons,™
' et al ATAA J. 8(8):1421-28 (1970). -Sandia Labs.-

Boade, R.R. ®Principsl Hugoriot, Second-Shock Hugoniot, anc Release
Behavior of Presssd Copper Powder,"™

J.Appl.Pays. 41:4542~51 (1970). -Sandie Labs.-
McQueen, R.G. *Equation of Stste of Low-Density Carbon,®

Carter, W.J. LASL LA-4340, AD702446, 6pp, Mar 1970. (Experiments.)
0'Kesffe, D.J. “Theoretical Determination of the Shock States of Porous
= Copper,® J.Appl.Fiys. 42:888-9 (1971). -KoL-

\’.

5 Valsh, v.B. *First Pressure Derivative of Bulk Modulus for Porous

E Materials,” J.Appl.Pnys. 42:1098 100 {1971).

3 Lysne, P.0. "Determinstion of High-Pressure Zquations of Siste by

- Shock-Leading Porous Specimens,®

2 J.Appl.Phys. 42:2152-3 (1971).

“ Butcher, B.M. "Ruporical Technigues for Ons-Dimensionsl Rate-Dependsnt
Porous Materiel Cempaction Celculstions,®

it Sendia Lebs. SC-RR-710112, 61pp, Apr 1971.

(Subroutine for WONDY code.)

Naumann, R.J. crous ¥eilals Under Strong Shock
£2(12):4945-54 (1971).

AR S
e, Cu, ¥i, Fo, W.)

*

Davison, L, UShocx-Wave S+ ructure in Forous Solids,®
i an

3

5 <. Appl.Fhys. 42:5503-1¢ (1971 Sandiz-

= (Theory cf dynaric cexrressiocn of porocus solids.

i Kcrﬂ-‘er, S.B.

= Funtixov, &.1.

Urlin, V.D.

Kolesnikova, A.XN.

=

5 Payton, R.G. fShock-Weve Proregetion in Sclid end Compectible Medis,®
= J.hcous.Sce.Anm. 35:325-53L (1963).
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D. Porous Materials {cont'd)

Boade, R.R.

Mader, C.L.
Carter, W,J.

Krupnikov, K.X.
Brazhnik, M.L.
Krupnikova, V.P.

Carroll. M.
Holt, A.C.

Harris, P.

Bict, M.A.

HOlt, A.C.

com’ S.C‘

Vinh Tuong, M.

Zizmer, J.E,
Cost, J.R.

Linde, X.K.
Seaman, L,
Schrddt, D.N.

®Shock Comrressiecn of Foemed Graphite,”
J.Appl.Fhys. 29:1609-17 (1968). -Sendie-
(To 190 kber.

"&n Equation of State for Shocked Polyurethene Foem,®
Los Alewos Sci.lab. Li-4059, 5lpp, Nov 1968.
(Experimentrl data can be reproduced if foem decomposes
tc a BKW equation of state.)

®Shock Compression of Porous Tungsten,®
Soviet Physics-JETP 15:470-6 (1962).
(Experimants to about 4 Mber.)

W HI!!MM bl

"Sugzested Modificetion of the P-o«¢ Model for Porous
Materials,® J.Appl.Fhys. 43:759-761 (1972). -IRL-
(Suggests that the pressure is the average metrix pressure
divided by the ratio of specific volumes of the porous
and the metrix materiel.)

TR

"The Grfineisen Constant of Porous Meteriels in Energy
Deposition Fxperiments,®

Picatinny Arsenel Tech.Rept. 4255, 2ipp, Aug 1971,

(Stress relief occurs while the energy is being deposited.)

®Theory of Elasticity and Ccnsolidation for a Porcus
Anisotropic Solid," J.Appl.Pnys. 26:182-5 (1955).

®Stetic and Dynemic Fore-Collapse Relations for Ductile
Porous Materials,” J.Appl.Phys. 43:1626-36 (1972).

"Thermodynamic Model for Porous Materials with Vacuous
Fores,®™ J,Appl.Phys. 43:2495-7 (1972). -Tulane U.-

"Sur la determinaiion des constantes élastigues des
plagues de matériesu comrposite anisotrope renforcé de
fibreg unidi:zctionmalles,"

Compt.Rend.Acad.Sc.Faris Z7QA:1440-3 (1970).

"Determination of the Elastic Constants of a Unidirectional
Fiber Composite Using Ultrasonic Velocity Measurements,”

J .Acoust.Soc.Am. 47:795-803 (1970).

(Glass-reinforced epoxy-fiber composite.)

"Shock Response of Porous Copper, Iron, Tungsten, and
Polyurethane,” J.Appl.Phys. 43:3367-75 (1972).
(Experimentz with light-ges gun.)
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E. Non-Metals
1. Miscellansous Non-detals

The materisl nemee sre underlined tc =zke scenninz essier.
&

Breed, B.R.
Venable, D.

Coleburn, N.L.
Forbes, J.W.

Sirdestmmih, D.B,

Wasley, Rude
Walker, F-E.

Barker, L.M.
Hollenbech, R.E.
Brody, P.S.

Veliev, A.A.
Nikarorov, S.P.
Steparov, A.V.

Grehem, R.A.

Gibbons, D.F.

Morse, G.E.
Lawson, A.W.

"Dynemic Cbse:vetions of the Course of & Shock-
Induced Polymorphic Phese Trenmsition in Antjipony,®
J.Appl.Pnys. 39:3222-/ (1958). -1ASL-

"Irreversible Trensformetion of Hexagonal K
by Shock Compression,® Jj.Chem.Phys. 48:555-9 (1968).

"Tre Grflneisen Psrameters of Scos II-IV Cozpounds,™
Jehppl.Poys,. 32:349-350 (1968), -Osmenie V.-
(20, =a0, Zpn3, end £4S.)

"Dyrenic Compressive Bekevior of & Strain-Rate
Sensitive, Polycrystalline, Orgenic Solid,™
J.Appl.Prys, 40:263%-48 (1969}, -IRI~-

®Shock-Wave Studies of PMA, Fused Silice, end Sappkire,®

J.Appl.Fhys, 41:4208-26 (1970).

PShock~Induced Transition in Barium Titenste,®
Herry Diecond labs. ZDL-TR-1476, &D717551, 27pp,
Sep 1970,

"Tempereture Depencence of the Elestic Constants of
Tellurium,® Soviet Physics-Solid State J2:1312-16
P

1970). {Te epperently consists of spiral chains.)

*Linear Bulk Modulus Approximation for Sepphire,”
J.Georkys.Res. 76:4908-12 (1971). -Sandia-

"Thermel Expension of Some Crystels with the Diemond
tructure,® Fnys.Rev. 112:236-340 (1958).
(5i, Ge, jindius entimonide.)

"The Temperzture and Fressure Dependence of the Elastic
Constants of Thalliw: Sronide,”

J.Fhys.Chen.Sclids 28:939-05C (1567).

(4.2°K to 700°K and to 5 kber.)
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1. Miscellansous Non-Metals (cont'd)

Drebble, J.R. "The Teird-Crder Zlaslic Constants of Indivm
Bremmer, A.d. intimonide,® Proc.Phys.Soc. 21:959-9%64 (1957).

Perez-Altuorce, E.A. ¥Bffect of High Pressuzes on the Coxzpressibilities
Drickemer, E.G.. ¢f Severn Crystels Eaving tbe NaCl or CsCl Structure,®
J.Chen.Phys. 43:1381-7 (1965). -C.Ill.-
(¥aC1, KC1, CsCl, Mg0, CeC, CaS, T1I,)

Gaydini, A.A. "The Corpressibility of Bismuth and Its Upper
Separe, G.A. Trensition Pressure,® J.Phys.Chem.Solids 26:
1523-8 (1965). -USAEL-
Jeffery, R.N. *Pressure Calibrastion to 100 kber Based on the Compress-
et al ion of NeCl,® J.Appl.Fhys. 37:3172-80 (1966). -EYU-

(Measuremsnts of the Ez and Bi transitions used as
calibraticn points in kigh-pressure work.)

i

R TT

Elum, F.A.,Jr. "Properties of the Group VI 3 Elenents under Pressure.
Deston, B.C. 11, Semicorductor-to-Metel Transition of Tellurium,"

Phye.Rev, 127:A1410-7 (1955).

"
B,

(Pressures to 60 ktar; terperstures to 600°C.)

Desatcn, B.C- ®Properties of Group VI B Eiements Under Pressure.
Blum, F.d.,Jr. I. Melting Curves of S, Se, end Te,"
Phys.Rev. 137:A1131-8 (1%5). (To 45 kber.)

MeSkimin, H.J. *Elastic Modull of Diamond as a Function of Pressure
Andreatch, P.,Jr. 2nd Temperature,® J.Appi.Phys. 43:2944-8 (1972).
(To 20,000 psi at 25°C; ~195.8 to 50°C at 1 atm.)

Rarachendran, V. hGenerslized CGrfneicen Paremeters o
Srinivasan, R. Celcite end Its Themrel Zxpansion,®
J .Fhys.Chen.So2ids 33:1921-6 (3972).
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. Alkall Ealiges

Lezerus, D.

41'tshuler, V.L.

et el

Dacker, D.l.

Decker, D.L.

Bassett, W.A.
Ruppin, R,
Roberts, R.W.

Weidner, D.J,
Simeons, G.

Demarest, E.H.,dT.

Eauver, G.Z.
Meleni, A.

CGhefelekbashi, M.

Dengeker, D.P,
Fuoff, A.L.

Foberts, R.¥,
Szitz, C.S.

Drabble, J.R.
Stretkten, R.E.B.

rr=m 7o o7
RCLTR fo=gim

BThe Verieticn of the Adeisbsijc Elsstic Ccnstants of
KC1, hﬂCl CuZn, Ou, end AX with Pressure to 10,000
Bavs, I’m;s Eev. 76:345-553 (1945).

"Investigation of Alizli-Metel Helides at Eigh Pressures
erd Tempereiures Produced by Shock Caopression,®
Soviet Fhysics-Solid State 5:203-211 (1363).

Tqueticn of Stete of KaCl end Its Use as & Pressure
Gauge in High-Pressure Fesearch,®

,1.:%1,.s. 36:157-161 (1955). -Brigham Young U.-
Cormuletions

*Zausticn of Sizte of Sodiwm Chloride,“
J.Appl.Phys. 37:5012-14 (1%6) -Brighsn Young Ue.-
(Teble to 500 kter end 0°C %o melting point.)

"Pressure-induced Phese Trensf_izetion in FzCl,®
J.Appl.Phys. 39:319-325 (1968). -SwI-

sﬁrﬂneisen mm.,uers of the &4lkeli Eslides,®
Prys.Rev. 23:1,05-10 (1971). -UNC- (Calcu}aticms.)

®Eiastic Properties of Alrhe Quertzs and the Alkeli
Felides 3ssed on en Interstczic Force Model,®
J.Ceorhrs.Res. T7:826-847 (1972). ¥IT-

"Exirepolstion of les “‘1{: Properties to Eigh Pressure
in tkhe Alkeii ¥elides,®

J.Geophys.Pes. 77:845-85% (1972).

®Tke Shock Hugoniot of Single-Crystel Lithius Fluorice,*
Zellistic Res,lebs, ERL-MR-2058, 20712320, 13pp,

rﬁv 197G,

(150 to 880 kber; rhese irensition neer 420 kber.)

"Pressure and Temperziure Dependence of the Elastic
Constents of ‘:33‘1, EbSr, end Fbi,"

Jeippl.Prys. L1:652-666 (1976). -Cormell U,.-

(P to 4 kber; T froz 120 to 300°E.)

fLlirssonic reremeters in the Born Model of the Sodim

and Potessiuz Relides,” J.Frys.Chexn.Solids 31:619-634
{1676). -CiRi-

PThe Third-Crder Zlestic Constents of Potessiim

Chloride, Sediim Chloride end Lithium Fluoride,”
Proc.Phys.5oc, $2:1090-5 (1967). -U.Dxeter-
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2. Alkali Helices (cont'd)

Miller, R.A.,
Smith, C.S.

Chete, P.B.

Voroncv, F.F.
Gonckercve, V.A.

HBCOIB, R.C.
Koliwad, K.M.
Ghate, P.B.

Keli‘-mﬁ, oMo
Gnate, P.B.
Ruoff, A.L.

Bartels, R.A.
scm, D.B‘

Huntington, H.B

Ruppin, R.

Ackar, B.K.K.
Bersch, G.R.

Nexjoski, K.V,
Mitrs, S.S.
Vetelino, J.F.

Vetelino, J.F.
y‘im, S'S.
Nanjoshi, K.¥.

ves of the Flest 'c Consisnts of

"Pressure Derivativ
? J.Phys.Chen,Solids 25

137 and NeP, 3 5:1279-G2 (1964).
®Third-Crder Eiastic Constants of £1kzli ¥Enlide

Crystels,® Poys.Rev. 139:41%65-"z (1955).
®Infiuvence oz“ Pressure up 0 <20 kbar on the Elastic
Properties of Rubidiuz Chicride eznd Iodide,®
Soviat FhysicsJITP 23:777-73% (1955).

®Zlestic Constents of Soxe XNell Type Alkeli Eslices,®
Phys.Stei,Solidi 18:265-277 (1965). -Cormell T.

(Born model ceiculetions fer NeCi, NeSr, KF, XCi,
KZr, end Rb3r.)

"Pressure Derivsiives of the Zlsstic Constents of
Ke3r end KF," Phys.Stet.Sclidi 20:507-516 (1967).
{Uliresonic —essie™entis.)

*Pressure Derivatives of tbe Elastic Constents of KaCl
ad XC1 &t 295°K end 10503 =

J .Poys.Chem.Solids 25: 53’7-54.9 {1965). -Cese I.T.-
®Ultrascnic Meesurezents o3 Sin
Phys.Rev. 72:321-331 (1947). S

{Acoustic "-].och, end atienusticn for Rockelie s2lt
end Li®, ¥eCl, X3r, end XI1.)

*arfieisen Perermeters of the Lit ’?‘E Eelides,®
J.Poys.Chen.Sclids 33:%45-5 (19725,
{Celculsticns from lettice Gypexics,)

*Therzmal Ixpensicn of Pocksalt,®
Prys.Bev. B 3:4352-£0 (1v71).
{Celculeticn with é-rarereter shell model.)

®S5irple Shell-Model Telculeticn of Lettice Dynauwics end
Thermal Expansion of Alkeli Fejices,®

Phys.Pev. B 3:4398-4403 (1971).

Flettice Dm:ics, Mocde Crfineisen %:sgters, end
Geef“zclsna cf ;.m reel ""S&DS;GS of CTsCl, CsBr, ernd
US}. E" "G.RevV, (lazi?).

B 2:2167-
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2. Alkali Halides {cont'd)

Eormer, S.B.
et &1

Eormer, S.B.
et al

Decker, D.L.

Worltom, T.G.

Spetzler, H.
et a1

*Experimentsl Determinaticn of Tesmperature in Shock-
Coacreszed FaCl end KC1 end of Their Melting Curves at
Pressures up to 700 kber,*®

Soviet Puysics—JETP 2]:689-700 (1965).

*Investigation of toe Compressibility of Five Ianic
Cazpounds at Pressmres wp to 5 Ebar,®

Soviet Physica-JETP 20:811-819 (1965).

(137, E=G1, KC1, KBr, and CsBr.)

®Cozpression of Nell and CsCl to 32 kber,*®
J.Appl.Phys. 43:4799-4800 {1972). -ANL-
{Piston appuretus with tims-of-1ight neutron
diffraction techmisue for =measuring the lattics
specings.)

"Equztion of Statg of XaCl: Ultrascnic ¥sasmrerents
to & kbar ang 800°C and Static Lsttice Theory,®

J .Phys.Chen.Solids 33:1727-50 (1972). -Szndia-
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3. Carbon

Beade, R.R.

Lysne, P,C.

Lee, LK.
Msy, R.P.
Guess, T.R.

¥cQueen, R.G.
Carter, W.J.

Doran. D.G.

Coleburn, N.L.

Zegvitsanos, P.D.

ﬁmf:h, D.B.
Xotlensky, W.V.

Bleksiee, 0.1.
at g1

Papadakis, E.P.
Bernstein, d.

*Shock Compression of Foamed Grephite,®
J.kppl.Fays. 39:1609-17 (1968). -Sendis~
(Densities 0.55-0.68 g/cc; stresses tc 190 kber.)

®Low-Stress Shock and Release Wave Behavior of Porous
Carbon,® J.Appl.Phys. 41:351-360 (1970). -Sandis-
(Below 25 kber.)

"Some Dynaaic Mechanical Properties of Distended Carbons,®™
AIAA J. 8:1421-8 (1970). -Sendie~
(Inciudss equation of state to 235 kbar.)

"Equation of State of Low-Density Cerbon,®
LASL L&-4340, £D702446, 6pp, Mar 1970. !Experiments.)

®Hugoniot Equation of State of Pyrolytic Grephite to
300 kbers,® J.Appl.Thys. 34:844-651 (1963). -SRI-

®Cozpressioility of Pyrolytic Grephite,™
J.Chem.Phys. 40:71-77 (1964). -NOL-

*The Vaporizetion of Prrolytic Grephite,®
GE Space Sci.Leb, R66SD31, Reprint No. 420, 34ipp, May 1966.

"On the ¥echenisas of High-Tempsrature Flastic Deformation
in Pyrolytic Cartons,*
Electrochen. Technology 5:207-213, May-Jum 1967.

"Rlestic Constants cf Compression-Annealed Pyrolytic Grephite,®

J.Appl.Phys. 41:3373-62 (1970). -Union Cartide-

Mastic Moduli of Zxrclytic Grerhite,®
J.Acous.Soc.Am. 35:521-4 (1963).
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4. Germanim

Grshem, R.A.
Jones, C.E,
Hollsnd, J.R.

Carr, R.H.
McCearmmon, R.D.
whiw, G.K!
Graham, R.A.
Jones, O.E.
Hollend, J.R.

Mascn, W.P,
Batemen, T.B.

McSkimin, H.J.

Bundy, F.P.
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%Shock-Wave Cexpressior of Germani:
(pre un from
140 kbar,* R 20 to

J.Appl.Puys. 36:3955-56 (1965). -Sandis-

"Thermel Expansion of Germeniwm and S
Temperaturog. " ilicon at Low

Pril.Mag. 12:157-163 (1965).

’:P‘nysicel Behavior of Germanium Under Shock Wave
Compression, ®

J.Pays.Chem.Solids 27:1519-29 (1966). -Sandie-~

*Ultrasonic-Vave Propagation in Pure Silicon and Germenium,®
Jehcoust.Soc.Am, 361644657 (1964). -Bell Tel.. ’

"Elastic Moduli of Single Crystsl Germsnium as a Function
of Hydrostatic Pressure,”

J.Acoust.Soc.Am. 30:314-318 (1958), -Bell Tel.-

(To 50 kpsi; 0-75°C; ultrasonic measurements.)

I‘Pha.‘s)e Diggrams of Silicon and Germanium to 200 kbar,
1000°C," J.Chem.Fhys. 41:3809-1; (1964).
(Belt epparatus; resistance measured.)
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5. Glass

Gibtbons, R.V.
Anrens, T.J.

Davit, J.

Sross, B.

"Shock Metemorphism of Silicate Glasses,"

J .Georhys.Res. 76:5.89-98 (1971).

(Refractive index changes are measured for itektile,
soda-lime, and silica glasses shock loaded to as high
as 460 kbar.)

fMechanism for Laser Surface Demage of Glasses,®
J.Appl.Phys. 39:6052-6 (1568). -France-

"Irradietion Effects in Becrosilicate Glass,®

Fhys.Rev. 107:368-373 (1957).
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€. Oxides

Wachtman, J.B.,Jr. "Exponentiasl Tempersture Dependence of Young's Modulus
for Seversl Oxides,™ Fnys.Rev. 122:1754-9 (1961).
(81,03, ®g0 and ThOz.)

i TR
A T

E Anderson, O.i. ®The Bulk Modulus-Volume Relationship for Oxide
Nefe, J.E. Compounds and Relsted Geophysical Firoblems,®

J .Geophys.Res. 70:3951-62 (1965). ~Bell Tel.-

Anderson, O.L. "Derivetion of Weachtman's Equetion for the Temperature
Dependence of Elestic Mciuli of Oxide Compounds,®
Phys.Rev. 144:553-7 (1966}, ~Bell Tel.-

T
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I

Wnite, G.K. "Celineisen Persmeter of Magnesium Oxide,®

Anderson, O.L. J.Appl.Phys. 37:430-2 (1966), -Bell Tel.-
Ahrens, T.J. "Meterial Strength Effects in the Shock Compression
Gust, W.H. of Alumins,™ J.Appl.ihys. 32:4610-16 (1968)., -SRI~
Royce, E.B.

Sirdeshmukh, D.B. "The Grf¥neisen Peremeters of Some II-IV Compounds,™
J.appl.Pys. 39:349-3%0 (1968). -Osmania U.-
(Z2n0, E=0, 2nS, apd CdS.)

Anderson, D.L. "The Bulk Modulus-Volume Relaticmship for Oxides,™
Anderson, O.L. J.Geophys.Res. 75:3494-3500 (1970), -CIT-

("The relestionshiy KV “constent is shown to hold
oxides &s well as for alkali helides.")

Spetzler, H. "Equation of Stz=te of Polycrystslline end Single-
Crystal Mg0 to 3 kilobars and 800°K,"
J.Ceophys.Res. 73:2073-87 (3970), -CIT-

Kotis, M.R. "Elastic Moduli of Pressure-Sintered Nickel Oxide,"
Spriggs, R.M. J.Ceophys.Res. 76:7052-61 {1971j. -Lehigh U.-
Hahn, W.C.,JT. (Three techkniques: resonsnt sphere, 3-pert composite

oscilletor, pulse-transmission.)

Kirby, R.K. "Thermal Expension of Rutile from 100 to 700°K,"
J.Res Nat.Bureau Stds. 714:363-9 (1967).
(Rutile is TiO,. The expension deviates from the
Grfineisen reletion; seperate opticel and acousticel
contributions are considered.)

Simmons, G. “"Universal Eguations of State for Cxides and Silicates,"
Englend, A.V. Phys.Earth Flanet.Interiors 2:69-76 (1969).

(Severel sguaticns of state are compared with experimental
data; uore appear to have generel velidity.)
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6. Oxides (c mnt'd)

Anderson, O.L. “Pressure Derivatives of Elestic Coustants of Single-
Anireatch, P.,Jr. Orystal Mg0 at 23° end -195.8°C,"
JAn.Coramic Soc. 49:404-2 (1966). -Bell Tel.-
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7. Polymers

Zel'dovich, Ia.B.
Kormer, S.B.
Sinitsyn, M.V.
Kuriapin, A.I.

Keliar, D.V,
Trulio, J.C.

Anderson, G.D.
et al

¥ills, BE.J.

Morgan, L.T.
et al

Pastire, D.J.

Shen, M.
Hansen, W.N.
Romo, P.C.

Asay, J.R.
Lapberson, D.L.
Guenther, A.H.

Wu, C.K.
Jura, G.
Shen, M.

NOLTR 72-27/,

"Temperature and Specific Heat of Plexiglas Under
Shock Wave Compression,®

Soviet Fhysics-Doklady 3:938-9 (1958).

"Mechanism of Spall in Lucite,"
J.hppl.Phys. 34:172-5 {1963).

"Ecuation of State of Solids: Aluminum and Teflon,"
AFWL-TR-65-147, 58pp, Dec 1965.

"Hugoniot Ecuations of State for Plastics: 4 Comparison,®
ATAA J. 3:742-3 (2965). -BMI-

"Measurement of the Grimeisen Faremeter and the Internal
Energy Devendence of the Solid Ecuetion of State for
Aluminum and Teflon," AVCO, AFWL-TR-65-i17, 128pp,
AD62/320, Oct 1965.

P, v, T Ecuation of State for Folyethylene,"
J.Chem.Fhys. 49:3012-22 (1968).  -NOL-

“Thermel Expansion of the Polyethylene Unit Cell,"
J.Chem.Fhys. 51:425-430 (1969).
(10-300°K)

"Pressure and Tempereture Dependence of the Acoustic
Velocities in Polymethylmethacrylate,"

J.Appl.Fhys. 40:1768-83 {196%).  -AFWL-

(Ultrasonic pulse—echo technique; 22-75°C; 1 atm and
150 kpsi.)

"Grineisen Parsmeters of Crystelline Polyethylene,"
J.Appl.FPhys. 43:4348-53 (1972).

(Reported values disagree widely. The interrelations
between the various definitions and experimental values
are clarified.)
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7. Polymers (cont'd)

Wede, Y,
et al

Barker, L.M.
Hollenbach, R.E.
Pagtine, D.J.

Qu.aCh, fe
Sinka, R.

Champion, A.R.

Broedhurst, M.G.
Hopsik, F.I.

Lsmberson, D.L.

Asay, J.R.
Guenther, A.H.

Munson, D.E.
M&y, R.P.

Werfield, R.W.
Hartmann, B.

Barker, R.E.,Jr.

Dﬂﬁes, ?ono

Edwards, D.J.
Erkman, J.0.

"Grneisen Constent enc Thermal Properties of
Crystalline end Glassy Polymers,
J.Polymer Science, Pt -2, 7:201-8 [1969). -U.Tokyo~

"Shock-Wave Studies of PMA, Fused Silica, asnd Sepphire,™
J.Appl.Phys. 41:4208-26 (1970). -Sandia-

"™olums Dependence of the Thermsl Expansion of Polymers,"
J.Appl.Phys. 41:5085-7 (1970).

"Pressure-Volume-Temperature Properties end Transitions
of Amorphous Polymers: Yolystyrene ani Poly{orthomethyl-
styrene)," J.Appi.Phys. 42:45G2-4606 (1971). -CWRU-

(P from 1-1000 bar; T from O to 200°C,)

"Shock Cormpreasion of Teflon from 2.5 to 25 kber—
Evidence for & Shock-Induced Transition,®
J.2ppl.Phye. 42:5665-70 (1971)., -Sendia-

"Hormal Mode Celculstion of Grineisen Thermsl Expension
in n-Alkenes," J.Chem.Phys. 54:4239-46 (1971). -NBS-

"Equatior of State of Polystyrene and Polymethyl-
methacrylate from Ultrasonic Meesurements at Moderate
Pressures,” J.Appl.Phys. 43:976-985 (1972). -AFWL-
(Hydrostatic pressures to 10 kber.)

"Dynemically Determined High-Pressure Compressibilities
of Three Epoxy Resin Systems,®

J.Appl.Phys. 43:962-971 (1972). ~Sendis-

(1.4 to 188 iter; linesr U vs u it is given.)

"Bulk Moduwlus cf Polyethylene Oxide,™
Navel Ordnence Laborstory NKCLTR 71-208, Jen 1972,

PGrlineisen Mumbers for Polymeric Solids,"
JAppl.Poys. 38:4234-L2 (1967). -GERDC- (Theoreticei.)

"Hugoniot Equation of State of Myiar,"
Boeing D2-125304-1, AD7i8398, 12up, Mar 196G.

"The Electromagnetic Velocity Gegs ard Applicet:ions
to the Measursment of Particle Velocity in PMMA,"
Naval Crdnsnce Isb. KOLTR-70-79, AD7173.6, 48pp,
Jul 1970C.
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8. Quartz ané Silica

Weckerls, J.

Graham, R.A.
Neilson, F.W.
BenEdiCk, HQB.

Duvall, G.E.
Fowles, G.R.
Horie, Y.

Barker, L.M.
Hollenbach, R.E.

Powell, B.E.
Skove, MJ.

McSkimin, H.J.
Ardreatch, P.,Jr.
Thurston, R.N.

Grehem, R.&.
Ing'am, G.E.

Fraeer, D.B,

Juiien, C.L.
Lene, F.O.,Jr.

Elcombe, .M.

chhan, D.B.

Weidrer, D.J.
Simmons, G.

NOLTR T2-27h

"Shock-Yeve Compression of Quertz,"
J.Appl.Phys. 33:922-937 (1962). (To 750 k. r.)

®*Piezoelectric Current from Shock-Loaded Quartz——

A Submicrosecond Stress Gauge,®

J.Appl.Phys. 36:1775-83 (19655.
(A quartz disk is impacted by another quertz diek.
Stresses up to 50 kber are msasured.)

"Equations of State in Solids,"
Wash,St.U, WSU-SDL~67-01, AD669251, 132pp, Feb 1957.
{Liquids; phese chenges in iron; quartz.

"Shock-Wave Studies of PMA, Fused Silica, and
Sepphire,™ J.Appl.Pnys. 41:4208&.26 (1970).

"Combinaticns of Fourth-Crder Elsstic Constents of
Fused Quertz,® J.Appi.Phys. 41:4913~17 (1970).

"Elastic Moduli of Quartz versus Hydrostatic Pressure
at 25° and -195.8°C," J.4ippl.Phys. 36:1624-32 (1965).
(Vltrasonic data; pressures to 30,000 psi.)

"Piezoelectric Current from x-Cut Quartz Subjected to
Short-Duration Shock-Wave loading,®

J.Appl.Phys. £43:826-835 (1972). -Sendia-
{Shock-induced conductivity cen ceuse spurious
responses for some combinazions of stress level and
pulee duration.)

"Factcrs Influencing the ‘ccuetic Properties of
VYitreous Silics,"
J.Appl.Phys. 39:5868-78 (1968). -Bell Tel.-

"Calculetion of the Elasstic Censtants of Alpha Quarts
from & Model," J.Appi.Phys, 39:3931-2 (1968). -Sandia-

"Some Aspects of the Lattice Dynamics of Quartz,"
Proc.Phys.Soc. 91:947-958 (1967). -Edinburgh U.-

"Linear Compression of o« -Quartz to 150 kber,"
J.Appl.Phys. 28:347-352 (1967). -Bell Tel.-
(X-ray diffrection pressure vs volume measvremerts.)

®Z1¢stic Properties of Alpha Quartz and the Alkali
Halides Based on an Interatomic Force Model,®
J.Ceophys.Res. 77:826-847 (1972). -MIT-
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9. Rocks and Soils (before 1967)

McQueen, E.G. "0n the Composition of the Earth's Interior,"
Fritz, J.N. J.Ceophys.Res., €9:2947-65 (136L), -LASL-
Marsh, S.P.

" ’ Fugelso, L.E. "Close-In Effects From & Surface Purst,"
AFWL~TR=-0L~113, 154pp, ALLiY¥0Y, Aug 1965.
(A 2-D elastic~plestic ccde is developed.)

3 Abrens, T.J. "Stress Relaxeticn Behind Elastic Shock Weves in Rocks,"
Duvell, G.E. J.Geophys.Res., T1:4349-60 (1966), -SPRi-
Holzer, F. "Celculation of Seismic Source Mechenisms,"

Proc.Roy.Soc.London £290:408-429 (1966).
{Cne-~-dimensional computer code celculetions of
underground nuclear explosions.)

Anderson, G.D. "Iavestigation of Equation of State of Porous Eerth Media,®
et al AFHL~TR-65-146, AD628803, 172pp, Feb 1966,
Butkovich, T.R. "Celculation of the Shock Wsve from en Underground Nueclear

Explosion in Granite,"
J.Geophys.Res. 70:£85-892 (19653. -IFL-
(New SOC computer code is used,

TR T

Holzer, F. "Measurements and Celculations of Peak Shock-Wave Parameters
from Underground Nucleer Detonations,"
J.Ceophys,.Res, 70:893-905 (1965). -IRL-
(Eesults from several explosions ere given. The celculaticns
use the SOC code,)
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